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t.  IMTMUUCrUM 


on  l-U  November  1988,  compliance  testing  was  accomplished  on  four  silver 
rec  I  jiridtion  incinerators  located  in  Bldg  D,  Offutt  AFB  NE.  Testing  was 
conducted  0/  personnel  of  the  Consultative  Services  Division,  Environmental 
quality  Branch,  Air  Quality  Function  of  the  USAF  Occupational  and  Environ¬ 
mental  Health  Laboratory  ( uSAFOEhl /ECO) •  The  survey  was  requested  by  HQ 
SAC/sOPB  to  determine  compliance  with  particulate  emission  standards  as 
defined  .ndtr  Nebraska  Air  Pollution  Control  Rules  and  Regulations.  Personnel 
involved  with  on-site  testing  are  listed  in  Appendix  A. 


11.  O1SCUSS10M 

A.  Background 

In  19 8b.  three  stiver  reclamation  incinerators  were  in  operation  and 
being  used  for  film  destruction  and  silver  recovery.  During  an  inspection  of 
the  t nc inerators.  representat i ves  of  the  Nebraska  Department  of  Environmental 
Control  determined  that  one  or  more  of  the  units  failed  to  meet  opacity 
standards  in  accordance  with  Chapter  17  (Visible  Emissions;  Prohibited)  of  the 
Nebraska  Air  Pollution  Control  Rules  and  Regulations.  The  base  was 
subsequently  cited  for  failure  to  meet  applicable  regulations  governing 
incineration  emissions  and  operation  of  the  incinerators  was  halted  until 
source  emission  testing  was  accomplished  on  each  unit.  The  state  required 
that  the  incinerators  meet  both  the  standards  for  opacity  and  particulate 
eml  ss  mns . 

Because  of  the  noncompl iance  status  of  the  Incinerators,  HQ  SAC/SGPB 
requested  that  USAFOEHl  conduct  emissions  testing  of  the  units  to  determine 
compliance.  Testing  was  first  accompl i shed  in  September  1986.  The  USAFOEHL 
source  team  conducted  particulate  emissions  testing  while  State  personnel 
determined  visible  emissions.  Emissions  data  were  analyzed  on-site  with  the 
intent  of  determining  compliance  status  during  testing  so  that  contractor 
personnel  (available  during  testing)  could  make  adjustments  to  the 
incinerators  if  found  to  be  out  of  compliance. 

re$t  results  indicated  that  incinerators  1  and  2  failed  to  meet  both 
the  visible  and  particulate  emissions  standards;  and,  contractor  personnel 
could  not  correct  the  operation  of  these  two  units  to  meet  standards. 
Therefore,  the  state  would  not  allow  units  1  and  2  to  continue  operation. 
Incinerator  3  met  both  the  visible  and  particulate  emissions  standards  and  was 
allowed  to  continue  operation.  After  test  results  were  known,  a  decision  was 
made  by  appropriate  base  agencies  to  replace  incinerators  1  and  2. 

B.  Site  Description 

Presently,  there  are  four  silver  reclamation  incinerators  in 
operation.  The  incinerators  are  owned  and  operated  by  the  544th  Target 
Materials  Squadron.  Incinerators  1,  2  and  4  are  new  units  manufactured  by 
Consumat  Systems,  Inc.  and  designated  as  a  Model  C-75  SR,  Consumat  Waste 
Disposal  System.  Incinerator  3  is  one  of  the  original  units  tested  in  1986 
and  is  a  Consumat  manufactured  unit  which  was  marketed  by  Fairchild  Hiller  and 
designated  as  a  Model  1150,  Transportable  Silver  Reclamation  Processor.  Each 
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unit  is  self-contained  and  used  to  destroy  classified  photographic  film  with 
the  ashes  sent  to  a  contractor  for  silver  recovery.  Each  system  is  completely 
refractory  lined  and  has  a  capacity  of  600  pounds  per  24  hour  period  (lbs/24 
hr)  for  the  Model  C-75  and  800  lbs/24  hr  for  the  Model  1150.  Both  models  are 
similar  in  appearance  (Fig  1). 

The  incinerators  are  cylindrically  shaped  units  consisting  of  three 
major  components  or  assemblies:  (1)  combustion  chamber,  (2)  a  transition 
assembly  and  (3)  a  control  box  (Figs  2-5).  The  combustion  chamber  houses  the 
loading  door,  ash  removal  port  and  the  two  primary  burners.  In  this  area,  the 
film  is  volatilized  and  reduced  to  ash. 

The  transition  assembly  houses  the  afterburner  and  is  located  on  top 
of  the  combustion  chamber.  Exhaust  gases  and  particulate  matter  from  the 
combustion  chamber  enter  the  transition  assembly  where  combustion  is 
completed.  The  intended  design  of  the  chamber  is  such  that  gas  exit 
velocities  from  the  chamber  to  the  transitional  assembly  are  so  low  that  most 
particles  remain  in  the  chamber  to  be  further  reduced  to  ash.  In  the 
transition  assembly,  fine  particulate  matter  is  completely  oxidized  and  carbon 
monoxide  is  converted  to  carbon  dioxide  to  complete  the  combustion  process. 
Exhaust  gases  from  the  transition  assembly  pass  through  a  transitional  exhaust 
duct  section  to  a  "free  standing"  stack.  The  transition  and  stack  are  shown 
in  Figure  6.  A  separate  free  standing  exhaust  stack  is  dedicated  to  each 
incinerator.  Each  stack  extends  vertically  through  the  roof  of  the  building 
to  a  height  of  approximately  30  feet  as  shown  in  Figures  7  and  8. 

The  control  box  houses  a  forced  air  blower  and  electrical  circuitry. 

The  blower  provides  forced  air  to  the  combustion  chamber  to  purge  the  chamber, 
aid  in  burning,  and  cool  the  transition  assembly  and  combustion  chamber  at  the 
end  of  the  operating  cycle.  The  electrical  circuitry  contains  those  subsystems 
which  control  and  monitor  the  operation  of  the  incinerator  such  as  timers  to 
control  burner  and  blower  cycles,  pyrometer  temperature  monitor,  air  supply 
valves  and  others. 

A  typical  operating  scenario  begins  when  the  combustion  chamber  is 
loaded  with  film  (normally  500-600  lbs).  After  purging  the  combustion  chamber 
with  air  and  preheating  the  afterburner  section,  the  film  is  Ignited  by  the 
primary  burners.  The  desirable  action  is  to  volatilize  the  film  by  partial 
oxidation.  Most  particulate  material  remains  in  the  combustion  chamber  to  be 
further  reduced  to  ash.  The  evolved  gases  and  entrained  fine  particles  are 
vented  to  the  transition  stage.  Gas  velocity  increases  as  the  gases  are 
inducted  into  the  flame  of  the  afterburner.  Combustion  air  Is  also  supplied 
at  this  point.  Because  of  the  added  heat  and  air,  the  hot  gases  and  particles 
begin  to  burn  and  the  combustion  process  is  completed.  The  complete 
combustion  and  cool  down  cycle  takes  approximately  24  hours.  The  typical 
operation  cycle  is  shown  in  Table  1. 
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Figure  1.  Silver  Reclamation  Incinerator 


Figure  2.  Incinerator  Front  View 


Figure  3.  Incinerator  Side  View 


Three  6"  Diameter  Legs 

Equally  Spaced  on  5  Foot 
Diameter 


Stack  .Mounting  1  ianc* 

Outside  Dirr.ensi  21.5 


Stack 

CXitside  Dimensions  19.0" 
Stack  Insulated  Wall  2.0” 


Figure  4.  Incinerator  Top  View 
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Refractory- Lined 
Transition  Assemble 


Steel  Shell 


Loading  Door 


Asbestos  Gasket 


Air  Plenum 
Chamber 


Air  Supply  Duct 


Control  Box 


Blower 


Lower  Air 
Supply  Duct 


Figure  5.  Incinerator  Coabustion  Systea 


Figure  7.  Schematic  of  Incinerator  Exhaust  Stack 


Figure  8.  Incinerator  Exhaust  Stacks 


TABLE  1.  INCINERATOR  COMBUSTION  CYCLE 


Time  Into  Cycle(hrs)  _ Event 


0.0 

Afterburner  on  for 
preheat 

Blower  on 

0.5 

Primary  burners  on 
to  start  film 
combustion  process 

1.0 

Primary  burners  off 

12.0 

Afterburner  off 

20.0 

Blower  off 

23.0 

Ash  removed  from 
combustion  chamber 

C.  Applicable  Standards 

State  standards  applicable  to  incinerators  used  for  refuse  disposal  or 
processing  of  salvageable  materials  are  defined  under  the  Nebraska  Code  of 
Rules  and  Regulations,  Department  of  Environmental  Control,  Title  129  - 
Nebraska  Air  Pollution  Control  Rules  and  Regulations,  Chapters  11  and  17. 

These  regulations  are  found  in  Appendix  B. 

1.  Chapter  11  -  Incinerators;  Emission  Standards 

Chapter  11  prohibits  the  emission  of  particulate  matter  In  excess 
of  0.2  grains  of  particulate  matter  per  standard  dry  cubic  foot  of  exhaust  gas 
(gr/dscf),  corrected  to  12%  carbon  dioxide  (C02),  from  any  Incinerator  with  a 
waste  burning  capacity  less  than  2,000  pounds  per  hour. 

2.  Chapter  17  -  Visible  Emissions;  Prohibited 

Chapter  17  prohibits  emissions  from  any  existing  source  which  are 
of  a  shade  or  density  equal  to  or  darker  than  that  designated  as  No.  1  on  the 
Ringelmann  chart  or  equivalent  opacity  of  20%. 

D.  Sampling  Methods  and  Procedures 

The  Nebraska  Code  of  Rules  and  Regulations,  Title  129,  Chapter  21 
requires  that  emission  testing  be  conducted  In  accordance  with  Appendix  A  to 
Title  40,  Code  of  Federal  Regulations,  Part  60  (40  CFR  60).  Therefore,  sample 
train  preparation,  sampling  and  recovery,  calculations  and  quality  assurance 
were  done  In  accordance  with  the  methods  and  procedures  outlined  In  40  CFR  60, 
Appendix  A.  The  state  requested  that  emission  testing  be  directed  towards  the 
following  pollutants: 


11 


1.  Particulate  matter 

2.  Hydrogen  chloride  (HC1) 

3.  Heavy  metals:  antimony,  arsenic,  cadmium,  lead,  mercury,  silver, 

zinc 

A  State  on-site  observer  evaluated  visible  emissions. 

For  testing  purposes,  the  incinerators  were  operated  according  to 
normal  day-to-day  procedures;  this  included  testing  with  the  normal  charge 
weight  of  500  to  600  pounds  of  film. 

Particulate  emissions  testing  was  conducted  in  accordance  with  EPA 
Method  5,  found  in  40  CFR  60,  Appendix  A.  Testing  requires  three  one-hour 
sample  runs  per  stack;  the  results  of  which  are  averaged  for  a  final  emission 
rate.  Based  on  a  request  from  the  state,  we  tried  to  start  the  first  sampling 
run  as  close  to  30  minutes  into  the  incinerator  burn  as  possible.  Table  2 
provides  a  summary  of  test  conditions  including  incinerator  start  times,  run 
start  times,  charge  weights  and  stack  conditions  encountered  during  testing. 

Sampling  ports  were  installed  In  each  stack  approximately  4  feet 
above  the  roof  line  which  provided  sampling  sites  between  7  and  8  duct 
diameters  downstream  (each  stack  had  a  slightly  different  Inside  diameter)  and 
greater  than  2  duct  diameters  upstream  from  any  flow  disturbance.  Sampling 
ports  and  platforms  can  be  seen  In  Figure  9.  Based  on  the  Inside  stack 
diameters,  port  locations  and  type  of  sample  (particulate),  16  traverse  points 
(8  per  diameter)  were  used  to  collect  a  representative  particulate  sample.  A 
typical  stack  cross  section  and  the  actual  traverse  point  locations  for  each 
stack  Is  provided  in  Appendixes  C-F. 

Prior  to  every  sample  run  on  each  stack,  cyclonic  flow  was 
determined  by  using  the  Type  S  pitot  tube  and  measuring  the  stack  gas 
rotational  angle  at  each  traverse  point.  Flow  conditions  were  considered 
acceptable  when  the  arithmetic  average  of  the  rotational  angles  was  20  degrees 
or  less.  A  preliminary  velocity  pressure  traverse  was  also  accomplished  at 
this  time. 


A  grab  sample  for  Orsat  analysis  (measures  oxygen  and  CO  for 
stack  gas  molecular  weight  determination)  was  taken  during  each  sample  run. 
Orsat  sampling  and  analysis  equipment  are  shown  In  Figures  10  and  11.  Flue 
gas  moisture  content,  needed  for  determination  of  flue  gas  molecular  weight 
determination,  was  obtained  during  particulate  sampling. 
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TABLE  2:  TEST  COHDITIONS 

TEST  CONDITIONS 


INCINERATOR  f 

RUN  * 

INCINERATOR 

START 

TIME 

(MILITARY) 

RUN 

START 

TIME 

(MILITARY) 

1 

1 

1330(9  NOV) 

1347 

1 

2 

0900(8  NOV) 

1100 

1 

3 

1245 

2 

1 

0900 

0937 

2 

2 

1221 

2 

3 

1416 

3 

1 

0800 

0823 

3 

2 

1000 

3 

3 

1129 

4 

1 

0930 

1020 

4 

2 

1226 

4 

3 

1421 

*  lb  *  pounds 

**  dscfm  =  DRY  STANDARD  CUBIC  FEET  PER  MINUTE 


CHARGE* 

HEIGHT 

Ob) 

AVG  STACK 
TEMPERATURE 
(  F) 

STACK** 
FLOWRATE 
( dscfm) 

t  CO 2 

l  02 

523 

554 

1089 

2.2 

16.7 

518 

994 

2.6 

18.2 

493 

914 

1  .8 

18.6 

542 

648 

1007 

3.1 

17.0 

640 

1021 

2.5 

17.7 

623 

987 

2.0 

18.2 

529 

619 

817 

2.1 

17.3 

627 

803 

2.5 

17.5 

623 

771 

1.2 

17.9 

544 

638 

1165 

3.4 

15.6 

587 

1105 

2.4 

15.2 

455 

1213 

1.6 

16.3 

13 


Figure  9.  View  of  Sampling  Ports  and  Platforms 
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Particulate  and  HC1  samples  were  collected  using  the  sampling 
train  shown  in  Figure  12.  The  train  consisted  of  a  button-hook  probe  nozzle, 
heated  stainless  steel-lined  probe,  heated  glass  filter,  Impingers  and  a 
pumping  and  metering  device.  The  nozzle  was  sized  prior  to  each  sample  so 
that  the  gas  stream  could  be  sampled  isokinetically.  In  other  words,  the 
velocity  at  the  nozzle  tip  was  the  same  as  the  stack  gas  velocity  at  each 
point  sampled.  Flue  gas  velocity  pressure  was  measured  at  the  nozzle  tip 
using  a  Type  S  pitot  tube  connected  to  a  10-inch  inclined-vertical  manometer. 
Type  K  thermocouples  were  used  to  measure  flue  gas  as  well  as  sampling  train 
temperatures .  The  probe  liner  was  heated  to  minimize  moisture  condensation. 
The  heated  filter  was  used  to  collect  particulates.  The  implnger  train 
(first,  third  and  fourth  Impingers:  modified  Greenburg-Smith  type,  second 
impinger:  standard  Greenburg-Smith  design)  was  used  as  a  condenser  to  collect 
stack  gas  moisture  and  HC1 .  A  modification  to  the  condenser  was  made  to 
accomplish  for  the  collection  of  HC1 ;  the  distilled  water  normally  used  in 
the  first  two  impingers  was  replaced  with  known  quantities  of  0.1  N  sodium 
carbonate  to  remove  water  from  the  gas  sample  as  well  as  act  as  the  collection 
media  for  the  HC1 .  The  pumping  and  metering  system  was  used  to  control  and 
monitor  the  sample  gas  flow  rate.  Equipment  calibration  data  are  found  in 
Appendix  G. 


Particulate  samples  were  analyzed  according  to  the  methods 
specified  In  Method  5.  HC1  samples  were  analyzed  by  ion  chromatography. 

Heavy  metals  were  analyzed  by  first  combining  the  filter  and  acetone  wash  for 
each  run,  digesting  the  sample  In  an  acid  solution,  and  using  atomic 
absorption  to  determine  each  metal. 

E.  Results 

1.  Visible  Emissions: 

Plume  opacity  was  observed  and  recorded  by  the  Department  of 
Environmental  Control  on-site  observer.  Visible  emissions  from  incinerator  4, 
run  2  were  greater  than  20%  and,  therefore,  failed  to  meet  the  applicable 
state  standards.  Visible  emissions  from  incinerators  1,  2  and  3  were 
determined  to  have  an  opacity  of  less  than  20%  and,  therefore,  met  the 
applicable  state  standards. 

2.  Particulate  emissions: 

Front  half  or  filterable  particulate  matter  (material  collected  on 
sampling  train  surfaces  up  to  and  Including  the  filter)  was  determined  for 
compliance  purposes.  Condensable  particulate  matter  (material  collected  in 
the  impingers)  was  not  determined.  Field  data  sheets  are  found  in  Appendixes 
C-F  and  the  resulting  particulate  emissions  calculations  are  presented  in 
Appendix  H.  Table  3  provides  the  final  particulate  emissions  test  results. 

All  emissions  results  were  corrected  to  12%  CO2.  The  average  particulate 
emissions  determined  for  units  1,  2,  3  and  4  were  0.07,  0.10,  0.05  and  0.30 
gr/dscf,  respectively.  Based  on  the  state  particulate  emission  standard  of 
0.2  gr/dscf,  units  1,  2  and  3  meet  the  state  standards.  Unit  4  failed  to  meet 
the  emissions  standard  because  of  the  high  particulate  emissions  encountered 
during  run  2. 
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Figure  12.  Particulate  Sampling  Train 


TABLE  3:  PARTICULATE  EMISSION  TEST  RESULTS 


E  M  1  S  S  J  0  N  S** 


INCINERATOR  # 

RUN  * 

STACK  GAS 

»C02  M2 

CORRECTION 
FACTOR 
<121 /IC 02) 

TOTAL* 

CATCH 

(mg) 

( gr/dscf ) 

CORRECTED 
TC  121  C02 

1 9 r/ascf ) 

1 

1 

2.2 

16.7 

5.455 

24.0 

0.010 

0.06 

2 

2.6 

18.2 

4.615 

47.1 

0.021 

C.10 

3 

1.8 

18.6 

6.667 

17.6 

0.008 

C.U6 

AVG 

«  L  .07 

2 

I 

3.1 

17.0 

3.871 

46  .C 

0.013 

0.05 

2 

2.5 

17.7 

4.800 

82.3 

0.038 

0.18 

3 

2.0 

18.2 

6.000 

29.3 

0.014 

0.08 

AVG 

-  C.10 

3 

1 

2.1 

17.3 

5.714 

15.7 

0.006 

0.03 

2 

2.5 

17.5 

4.800 

22.4 

0.009 

0.04 

3 

1.2 

17.9 

10.000 

19.1 

0.008 

0.08 

AVG 

-  0.05 

A 

1 

3.4 

15.6 

3.529 

61.4 

0.027 

0.10 

2 

2.4 

15.2 

5.000 

305.5 

0.145 

0.73 

3 

1.6 

16.3 

7.500 

24.7 

0.010 

0.08 

AVG  »  0.30 


*  ng  *  mil  1  i grains 

■**  gr/dsc f  *  grains  per  dry  standard  cubic  foot 
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TABLE  4:  HYDROGEN  CHLORIDE  EMISSION  TEST  RESTULTS 


I MC I Nf RATOS  t 

RUN  # 

TOTAi.  HC1* 
COUECUO 
(«>gt 

SAMPLE** 

VOLUME 

(dscf) 

STACK  GAS*** **** 
flow  RATE 
(dscfm) 

E  M  I  S  S  I 

( gr/dscf) 

0  N  $**•* 

(lb/hr) 

1 

1 

14.7 

35.9 

1089 

0.006 

0.059 

2 

25.0 

34.1 

994 

0.011 

0.097 

3 

8.7 

32.7 

914 

0.004 

0.032 

AVG  « 

0.007 

0.063 

2 

1 

47.0 

53.7 

1007 

0.014 

0.117 

2 

11.2 

33.7 

1021 

0.005 

0.045 

3 

6.0 

32.9 

987 

0.003 

0.024 

AVG  * 

0.007 

0.062 

3 

1 

48.2 

39.9 

817 

0.019 

0.131 

2 

55.1 

38.1 

803 

0.022 

0.154 

3 

18.8 

38.1 

771 

0.008 

0.050 

AVG  * 

0.016 

0.1  ft 

4 

1 

26.8 

34.6 

1165 

0.012 

0.119 

2 

11.1 

32.6 

1105 

0.005 

0.050 

3 

3.0 

36.8 

1213 

0.001 

0.013 

AVG  = 

0.006 

0.061 

*  mg  =  mi  1 1 i grams 

**  dscf  =  dry  standard  cubic  foot 

***  dscfm  *  dry  standard  cubic  feet  per  minute 

****  gr/dscf  »  grains  per  dry  standard  cubic  foot 
lb/hr  *  pounds  per  hour 
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3.  HC1  emissions: 


At  this  time,  there  are  no  state  standards  for  emissions  of  HC1 . 
Table  4  presents  the  final  HC1  emissions  test  results.  HC1  calculations  are 
found  in  Appendix  I. 

4.  Heavy  metal  emissions: 

At  this  time,  there  are  no  State  standards  for  emissions  of  those 
metals  for  which  we  tested.  Table  5  presents  the  final  metals  emissions  test 
results.  An  example  of  the  heavy  metal  emissions  calculations  (zinc)  is  found 
in  Appendix  J. 

All  calculations  were  made  using  the  Environmental  Protection 
Agency  publication  entitled  Source  Test  Calculation  and  Check  Programs  for 
Hewlett-Packard  41  Calculators  ( EPA-340/ 1-85-013)  and  associated  software 
programs. 


III.  CONCLUSIONS  AND  RECOMMENDATIONS 

Compliance  testing  results  indicate  that  incinerators  1,  2  and  3  are  in 
compliance  with  applicable  State  visible  and  particulate  emissions  standards. 
Incinerator  4  failed  to  meet  State  compliance  standards  with  respect  to  both 
visible  and  particulate  emissions  standards.  This  unit  failed  to  meet 
emissions  standards  only  on  test  run  2.  Runs  1  and  3  were  below  applicable 
standards.  It  is  not  known  at  this  time  what  caused  the  high  degree  of  plume 
opacity  and  particulate  emissions  during  this  one  test  run;  however,  it 
appears  that  a  combustion  malfunction  might  have  occurred  during  the  run  such 
as  a  malfunction  of  a  supply  air  fan  or  cutback  of  the  secondary  burner.  We 
noted  that  the  secondary  burner  did  not  shutdown  completely  because  it  could 
be  heard  operating  by  the  test  team. 

It  is  our  opinion  that  a  problem  with  incinerator  4's  operation  caused  it 
to  fail  the  emission  testing.  All  operational  components  should  be  checked, 
their  operation  verified,  and  the  unit  operated  within  manufacturer's 
specifications.  If  the  cause  is  corrected,  a  retest  of  this  Incinerator  would 
show  the  incinerator  able  to  meet  applicable  limits. 
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STATE  AIR  LAWS 


Chapter  9  -  CONTROLS  FOR 

TRANSFERRING,  CONVEYING. 
RAILCAR  AND  TRUCK  LOADING  AT 
ROCK  PROCESSING  OPERATIONS  IN 
CASS  COUNTY 

001  By  J u i>  1.  1981.  the  owner  or 
operator  of  an\  rock  processing  operation 
ItKated  in  Cass  Counts  shall  install,  oper¬ 
ate  and  maintain  a  system  to  reduce  po¬ 
tential  emissions  from  conveying,  transfer 
operations,  and  railcar  and  truck  loading 
by  85  percent  Compliance  with  this 
C  hapter  mas  be  demonstrated  by  the  ap¬ 
plication  of  a  system  of  sprays,  hoods, 
enclosures,  and  or  filters  deemed  ade¬ 
quate  b\  the  Director 

Chapter  10  -  FUEL  BURNING 

EQUIPMENT:  PARTICULATE 

EMISSIONS  LIMITATIONS  FOR 
EXISTING  SOURCES 

001  No  person  shall  cause  or  allow 
particulate  matter  caused  by  the  combus¬ 
tion  of  fue1  to  be  emitted  from  any  stack 
or  chimney  into  the  outdoor  atmosphere  in 
excess  of  the  hourly  rate  set  forth  in  the 
following  table 

Tota  He.!1  Irpiu;  r  M:!hor  Maximum  Allowable  F.misvons 

ftniisi  Thc'ma  t  mi*  Pc:  of  Particulate  Matter  in 

Hour  Pounds  per  Million  British 

Thermal  Units 


10  or  le**  0  60 

1  000  or  more  0  1 2 


002  The  allowable  emission  rate  for 
equipment  having  immediate  heat  input 
between  10  (i0‘)  BTU  and  10.000  (10‘) 
BTl  may  be  determined  by  the  formula: 

A  »  1.026 
233 


A  =  The  allowable  emission  rate  in 
Lb/ Hr/ 10'  BTU 

1  =  The  total  heat  input  in  106  BTU/Hr 


003  For  the  purpose  of  these  regula¬ 
tions.  the  heat  input  shall  be  the  aggregate 
heat  content  of  all  fuels  whose  products  of 
combustion  pass  through  a  stack,  or  the 
equipment  manufacturer’s  or  designer's 
guaranteed  maximum  input,  whichever  is 
greater.  The  total  heat  input  of  all  fuel 
burning  units  at  a  plant  or  on  a  premises 
shall  be  used  for  determining  the  maxi¬ 
mum  allowable  amount  of  particulate 
matter  which  iay  be  emitted. 


Chapter  11  -  INCINERATORS; 

EMISSION  STANDARDS 

OVI  These  regulations  shall  apply  to  all 
existing  incinerators  used  for  refuse  dis¬ 
posal  or  for  the  processing  of  salvageable 
materials  except  refuse  incinerators  locat¬ 
ed  on  residential  premises  containing  five 
or  less  dwelling  units  and  used  exclusively 
for  the  disposal  of  waste  originating  on 
said  premises. 

002  No  person  shall  cause  or  permit 
emissions  of  particulate  matter  to  be  dis¬ 
charged  into  the  outdoor  atmosphere 

002  01  from  any  incinerator  with  a 
waste  burning  capacity  less  than  2,000 
pounds  per  hour,  to  exceed  0.2  grains  of 
particulate  matter  per  standard  dry  cubic 
foot  of  exhaust  gas,  corrected  to  twelve 
percent  (12%)  carbon  dioxide 

002.02  From  any  incinerator  with  a 
waste  burning  capacity  equal  to  or  in  ex¬ 
cess  of  2,000  pounds  per  hour,  to  exceed 
0.1  grains  of  particulate  matter  per  stan¬ 
dard  dry  cubic  foot  of  exhaust  gas,  cor¬ 
rected  to  twelve  percent  (12%)  carbon 
dioxide.  In  correcting  the  grain  loading  to 
twelve  percent  (12%)  carbon  dioxide,  the 
exhaust  gases  contributed  by  the  burning 
of  a  liquid  or  gaseous  fuel  shall  be 
excluded. 

003  The  burning  capacity  of  an  inciner¬ 
ator  shall  be  the  manufacturer’s  or  design¬ 
er’s  guaranteed  maximum  rate  or  such 
other  rate  as  may  be  determined  by  the 
Director  in  accordance  with  good  engi¬ 
neering  practice. 

004  Waste  burned  during  performance 
testing  required  by  Chapter  21  shall  be 
representative  of  the  waste  normally  gen¬ 
erated  by  the  affected  facility  and  shall  be 
charged  at  a  rate  equal  to  the  burning 
capacity  of  the  incinerator.  Copies  of  any 
additional  operational  data  recorded  dur¬ 
ing  the  test  shall  be  submitted  to  the 
Department  together  with  the  completed 
test  report  forms. 

Chapter  12  —  HAZARDOUS  AIR 

POLLUTANTS:  EMISSION 

STANDARDS 

001  Not  withstanding  any  other  provi¬ 
sions  of  these  regulations,  the  “National 
Emissions  Standards  for  Hazardous  Air 
Pollutants",  published  at  40  CFR  Sections 
61.01-61.18,  61.30-61.71,  61.110-61.112, 
61.140-61.247  for  beryllium,  beryllium 
rocket  motor  firing,  mercury,  vinyl  chlo¬ 
ride,  equipment  leaks  (fugitive  emission 
sources)  of  benzene,  asbestos,  and  equip¬ 
ment  leaks  (fugitive  emission  sources)  of 
hazardous  volatile  air  pollutants,  respec¬ 


tively,  effective  July  1,  1985,  as  amended 
at  50  Fed  Reg.  46290  (November  7. 
1985),  are  hereby  adopted  and  incorporat¬ 
ed  into  these  regulations  Appendices  A. 
B,  and  C  of  40  CFR  Part  61  are  also 
adopted  and  incorporated  into  these 
regulations 

Chapter  13  -  SULFUR  COMPOUND 
EMISSIONS;  EMISSION  STANDARDS 

001  No  person  shall  allow  sulfur  oxides 
to  be  emitted  from  any  existing  fossil  fuel 
burning  equipment  in  excess  of  two  and 
one  half  (2.5)  pounds  per  million  BTU 
input,  maximum  2-hour  average 

002  For  the  purpose  of  these  rcgula 
lions,  the  heat  input  shall  be  the  aggregate 
heat  content  of  all  fuels  whose  products  of 
combustion  pass  through  a  stack,  or  the 
equipment  manufacturer's  or  designer's 
guaranteed  maximum  input,  whichever  is 
greater  The  total  heat  input  of  all  fuel 
burning  units  at  a  plant  or  on  a  premises 
shall  be  used  for  determining  the  maxi¬ 
mum  allowable  amount  of  sulfur  dioxide 
which  may  be  emitted. 

003  No  person  shall  cause  or  allow 
sulfur  oxides  to  be  emitted  from  any  exist¬ 
ing  equipment,  other  than  fuel  burning 
equipment,  in  excess  of  the  following 
limits: 

003.01  During  any  consecutive  12- 
month  period,  sulfur  oxides  in  excess  of 
the  amount  emitted  during  the  1 97 )  calen¬ 
dar  year 

003.02  During  any  24-hour  period,  sul¬ 
fur  oxides  exceeding  the  maximum 
amount  emitted  during  any  consecutive 
24-hour  period  during  the  1971  calendar 
year. 

003.03  Nothing  in  sections  003.01  and 
003.02  of  this  Chapter  shall  be  construed 
to  allow  sources  to  conduct  operations  not 
in  accordance  with  Chapters  4  and  6. 

003.04  Nothing  in  003.01,  003.02  or 
003.03  of  this  Chapter  shall  be  interpreted 
to  allow  any  source  to  operate  in  violation 
of  emergency  reduction  plans  pursuant  to 
Chapter  25. 

003.05  If  emission  data  for  sulfur  diox¬ 
ide  for  the  1971  calendar  year  is  not  avail¬ 
able,  estimates  of  emissions  shall  be  made 
based  on  materials  processed  or  produced 
and  appropriate  emission  factors  devel¬ 
oped  by  the  U.S.  Environmental  Protec¬ 
tion  Agency. 

Chapter  14  -  NITROGEN  OXIDES 
(CALCULATED  AS  NITROGEN 
DIOXIDE);  EMISSIONS  STANDARDS 
FOR  EXISTING  STATIONARY 
SOURCES 

001  Nitric  Acid  Manufacturing  —  No 
owner  or  operator  of  an  installation  pro 
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ducing  nitric  acid  either  as  an  end  product 
or  for  use  in  intermediate  steps  in  produc¬ 
tion  of  other  products  will  exceed  the  fol¬ 
lowing  limitations  on  the  emission  of  ox¬ 
ides  of  nitrogen  (calculated  as  nitrogen 
dioxide): 

001  01  5.5  pounds  per  ton  of  100  per¬ 
cent  nitric  acid  produced,  or 

001.02  A  concentration  of  nitrogen 
dioxide  equivalent  to  400  parts  per  million 
(pp.m.)  by  volume,  whichever  is  more 
stringent 

Chapter  15  -  OPEN  FIRES. 

PROHIBITED;  EXCEPTIONS 

001  No  person  shall  cause  or  allow  any 
open  fires. 

002  Exceptions 

002.01  Fires  set  solely  for  recreational 
purposes  or  for  outdoor  cooking  of  food  for 
human  consumption  on  other  than  com¬ 
mercial  premises  and  no  nuisance  or  haz¬ 
ard  is  created 

002  02  Fires  set  for  the  purpose  of  train¬ 
ing  public  and  industrial  fire  fighting 
personnel 

002.03  Fires  set  in  the  operation  of 
smokeless  flare  stacks  for  the  combustion 
of  waste  gases,  provided  they  meet  the 
requirements  of  Chapter  17,  Visible  Emis- 
'.ons  for  Stationary  Sources. 

002.04  Fires  set  in  an  agricultural  oper¬ 
ation  where  no  nuisance  or  traffic  hazard 
is  created  For  the  purpose  of  this  regula¬ 
tion,  ’‘fires  set  in  an  agricultural  oper¬ 
ation"  shall  mean: 

002.04A  The  burning  of  any  trees  or 
vegetation  indigenous  to  the  property  of 
the  owner  or  person  in  lawful  possession  of 
the  land;  and 

002.04B  The  burning  of  any  agricultur¬ 
ally  related  material  potentially  hazardous 
and  where  disposal  by  burning  is  recom¬ 
mended  by  the  manufacturer.  Such  mate¬ 
rials  must  have  been  used  on  the  owner’s 
property  or  person  in  legal  possession  of 
the  said  property. 

002.05  Unless  prohibited  by  local  ordi¬ 
nances,  fires  set  to  destroy  household  re¬ 
fuse  on  residential  premises  containing  ten 
or  less  dwelling  units,  by  individuals  resid¬ 
ing  on  the  premises  and  no  nuisance  or 
traffic  hazard  is  created. 

002  06  For  the  purpose  of  plant  and 
wildlife  and  parks  management,  provided 
such  burning  is  conducted  by  the  Nebras¬ 
ka  Game  Commission,  the  United  States 


Forest  Service,  or  the  University  of 
Nebraska. 

002.07  Unless  prohibited  by  local  ordi¬ 
nances  or  regulations,  fires  set  with  the 
written  permission  of  the  Director: 

002. 0^A  For  the  purpose  of  destroying 
dangerous  materials,  diseased  trees,  or 
abatement  of  a  fire  hazard. 

002.07B  For  the  purpose  of  land  clear¬ 
ing  for  roads  or  other  construction 
activity. 

002. 07C  For  the  purpose  of  destroying 
wood  and  trees  at  community  land  dispos¬ 
al  sites,  in  which  case  such  burning  must 
be  distinctly  separate  from  the  disposal 
area  for  non-burnables. 

002.08  Permits  for  open  fires  as  speci¬ 
fied  in  this  regulation  will  be  granted  only 
if  there  is  no  other  practical  means  of 
disposal  Any  burning  of  materials  not 
specified  in  the  burning  permit  will  result 
in  immediate  withdrawal  of  the  permit 

Chapter  16  -  RESPONSIBILITY; 

DEFINED 

001  It  shall  be  prima  facie  evidence  that 
the  person  who  owns  or  controls  property 
on  which  burning  occurs  has  caused  or 
permitted  said  open  burning 

Chapter  17  -  VISIBLE  EMISSIONS; 
PROHIBITED  (EXCEPTIONS  DUE  TO 
BREAKDOWNS  OR  SCHEDULED 
MAINTENANCE:  SEE  CHAPTER  22) 

001  No  person  shall  cause  or  allow 
emissions,  except  steam,  from  any  existing 
source,  which  are  of  a  shade  or  density 
equal  to  or  darker  than  that  designated  as 
No.  1  on  the  Ringelmann  Chart,  or  equiv¬ 
alent  opacity  of  twenty  percent  (20%). 

002  Exceptions: 

002.01  No  person  shall  cause  or  allow 
emissions  from  any  existing  teepee  waste 
wood  burner  which  are  of  a  shade  or 
density  equal  to  or  darker  than  that  desig¬ 
nated  as  No.  2  on  the  Ringelmann  Chart, 
or  equivalent  opacity  of  forty  percent 
(40%). 

002.02  No  person  shall  cause  or  allow 
emissions  from  any  existing  alfalfa  dehy¬ 
dration  plant  dryer  which  are  of  a  shade, 
density  or  opacity  greater  than  thirty  per¬ 
cent  (30%). 

002.03  This  rule  shall  not  be  applied  to 
food  processing  ovens  in  Dodge  County 
until  April  30,  1981. 


3-9-M 
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003  All  new  sources  shall  comply  with 
section  001  of  this  Chapter  unless  a  New 
Source  Performance  Standard  applies  as 
specified  in  Chapter  6. 

Chapter  18  -  DUST;  DL'TY  TO 
PREVENT  ESCAPE  OF 

001  Handling.  Transportation.  Storing 
No  person  may  cause  or  permit  the  han¬ 
dling.  transporting  or  storage  of  any  mate¬ 
rial  in  a  manner  which  may  allow  particu¬ 
late  matter  to  become  airborne  in  such 
quantities  and  concentrations  that  it  re¬ 
mains  visible  in  the  ambient  air  beyond 
the  premises  where  it  originates. 

002  Construction,  Use.  Repair.  Demoli¬ 
tion.  No  person  may  cause  or  permit  a 
building  or  its  appurtenances  or  a  road,  or 
a  driveway,  or  an  open  area  to  be  con¬ 
structed,  used,  repaired  or  demolished 
without  applying  all  such  reasonable  mea¬ 
sures  as  may  be  required  to  prevent  parti¬ 
culate  matter  from  becoming  airborne  so 
that  it  remains  visible  beyond  the  premises 
where  it  originates.  The  Director  may  re¬ 
quire  such  reasonable  measures  as  may  be 
necessary  to  prevent  particulate  matter 
from  becoming  airborne,  including  but  not 
limited  to  paving  or  frequent  cleaning  of 
roads,  driveways  and  parking  lots;  applica¬ 
tion  of  dust-free  surfaces;  application  of 
water;  and  the  planting  and  maintenance 
of  vegetative  ground  cover. 

Chapter  19  -  COMPLIANCE;  TIME 
SCHEDULE  FOR 

001  Except  as  otherwise  noted  in  specif¬ 
ic  emission  control  regulations,  compli¬ 
ance  to  these  regulations  shall  be  accord¬ 
ing  to  the  following  schedule: 

001 .01  All  new  or  modified  installations 
that  required  approval  under  the  provi¬ 
sions  of  Chapter  6  shall  be  in  compliance 
with  all  applicable  emission  control  regu¬ 
lations  at  start-up  any  time  after  the  effec¬ 
tive  date  of  the  applicable  emission  control 
regulation.  Provided,  however,  such  instal¬ 
lation  may,  at  the  request  of  the  operator 
and  under  conditions  approved  by  the  De¬ 
partment,  be  operated  for  such  specified 
time  periods  as  are  required  to  make  nec¬ 
essary  adjustments  on  the  equipment. 
Compliance  must  be  demonstrated  in  con¬ 
formance  with  Chapter  21. 

001.02  All  existing  installations  and 
open  burning  operations  subject  to  Chap¬ 
ter  4,  004  shall  be  in  compliance  with 
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APPENDIX  C 

Incinerator  1  Field  Data 
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DETERMINATION  OF  MINIMUM  NUMBER  OF  TRAVERSE  POINTS 


Stack  ID:  if!  Stack  diameter  at  ports:  UL  2.  (ft) 

Distance  A  (ft)  _  (duct  diameters)  ^  _ 

Recommended  number  of  traverse  points  as  determined  by 
distance  A:  8 

Distance  B  (ft)  _  (duct  diameters)  >  7 _ 

Recommended  number  of  traverse  points  as  determined  by 
distance  B:  _LZ 
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STACK  TRAVERSE  POINT  LOCATIONS 


STACK  DIAMETERS ( inches  ) 


Stack 

*1  - 

17.0 

Stack 

#2  - 

16.5 

Stack 

#3  - 

13.4 

Stack 

14  - 

18 . 3 

POINT  NUMBER 
1 
2 

3 

4 

5 

6 

7 

8 


STACK  I 


DISTANCE  FROM  WALL( inches) 


♦  1 

1 2 

«  3 

•  4 

0.5 

0.5 

0.5 

0.6 

1.7 

1.7 

1.4 

1.9 

3.3 

3.2 

2.6 

3.5 

5.5 

5.3 

4.3 

5.9 

11.5 

11.2 

9.1 

12.4 

13.7 

13.3 

10.8 

14.8 

15.2 

14.8 

12.0 

16.4 

16.5 

16.0 

12.9 

17.7 

s 
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TORM 


'MPlNCEB  \  (U2 0) 


tMPiN&ER  2  (H7Q, 


impinGER  3  0>n; 


IMPINGE*  4  fStlicM  Omi) 


Zc't-  <£ 


set.  <z 


€' 


2  C&,  <s 


T«nl  VUifh*  »l  *•»•» 


analysis 

1 

ANALYSIS 

2 

ANALYSIS 

3 

zz 

n 

A' 

7-2 

iC\  (e 

It.  b 

ft.S 

'7  0 


i-  ■  2' 


!  & 


V.  & 


ANALYSIS 

4 


V.|  %  H7  a  (100%  -  %  C02  •  %  0)  •  %  CO) 


°*hl  ;a°;-7<  20 
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ft- 2-  PARTICULATE  SAMPLING  DATA  SHEET 

RUN  NUMBER  *  I  SCHEMATIC  61s  STaCK  C^ROSi  SECTION  I  EQUATIONS 
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OEHL  r.?™ 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


cp  Purr 


Bu'LOlNG  NUMBER 

i^L.OCr 


PIETER  NUMBER 


ACETONE  WASHINGS  (Probo,  Front 
Holt  Fit  toe) 


BACK  HALF  (it  n—dod) 


8  nos  8£ 


SOURCE  NUMBER 


PARTICUL  ATES 


FINAL  WEIGHT 
(  0*) 


(8,  3 


INITIAL  WEIGHT 

Up*) 

WEIGHT  PARTICLES 
(0r) 

0‘  zeziT 

<Z.d3l5 

9s.su  81 

Total  Weight  of  Particulotas  Collected 


WATER 


71 


WEIGHT  WATER 
(got) 


VOL  %  N2 


v#l  %  H7  *  <100%  .  %  C02  •  %  02  •  %  CO) 


AMD  feS***  651  beplaces  oehl  20,  may  7*.  which  is  obsolete. 


I  PARTICULATE  SAMPLING  DATA  SHEET 

RUN  number  PTch £matiC  STTTTgT  et»6S5'5ECTiaM - Pequations - 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


BASE 

Cl'FuT7~ 


BUILDING  NUMBER 

13^06-  O 


ACETONE  WASHINGS  (Prof,  Front 
Half  Fit  ft) 


BACK  HALF  (It  no* dad) 


DATE 


SOURCE  NUMBER 

y/vC/A 


PARTICULATES 


FINAL  WEIGHT 

(tm) 


INITIAL  WEIGHT 
(*») 

weight  particles 

(am) 

0>  Z&  9S~ 

75 

953*  It, 

Total  Vtlghl  of  Portlculotao  Colloctad 


RATER 


ITEM 

FINAL  WEIGHT 
(got) 

IMPINGER  1  (H30 ) 

2ol\ 

IMPINGER  2  (H2D) 

9-W 

IMPINGER  3  (Dir) 

1.© 

IMPINGER  4  (Sill co  Ool) 

l-OVr'b 

INITIAL  WEIGHT 
( t*) 


Zoo 


o 


o 


o 


GL£l7t 


WEIGHT  WATER 

<«P>) 


Vol  %  Mj  «  (100%  .  %  COj  .  %  Oj  .  %  CO) 


?e5  ««  651  replaces  oehl  20,  may  7«,  which  is  obsolete. 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

( Stack  Geometry) 


BASE 

CFP'^TT  /frj2 

PLANT 

&C-&C-  D 

DATE 

IfrUGV  Tr 

SAMPLING  TEAM 

I  SOURCE  TYPE  ANO  MAKE 

1  /  'VC_y 

SOURCE  NUMBER 

INsIbE  sTack  diameter  77 

2-/  •  S  "  V  t  S  ~  !  *7  Inches 

DISTANCE  FROrt  OUTSIDE  OF  NIPPLE  TO  INSIDE  DIAMETER  "  | 

^  Inch**  1 

number  of  traverses 

NUMBER  of  points/traverse 

|  LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERS!  1 

POINT 

PERCENT  OF 
DIAMETER 

distance  from 

INSIOE  WALL 
(Inches) 

TOTAL  OISTAMCC  FROM  OUTSIOE 

OF  NIPPLE  TO  SAMPLING  POINT 
(In  Chet) 

/ 

S~'0 

z 

0  '3 

3 

7  •  3 

Y 

ID-  0 

<T 

/£■  D 

i 

19, -2. _ 

-7 

fit,  T 

r 

2/-  © 

'5 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse ) 


c  ffo  nr 


8  >'  TT 


r^t(L  /  n  / 


INSIOE  ST ACK  DIAMETER 

ll 


STATION  press 


PRESSURE _  / 

zr-^v4-/ 


STACK  STATIC  PRESSURE 

-  6,/J 


TRAVERSE  point  number 


VELOCITY  HEAD,  Vp  IN  H20  C/CLONC.  'Oty  STACK  TEMPERATURE  (<>F) 


70 


WO 


rco 


SOS' 


Sosr 


svo 


y  ?s~ 


NOZZLE  CALIBRATION  DATA  FORM 


Date  8  _ Calibrated  by  &rH±£.iS>CM’ 


Nozzle 

identification 

number 

N 

ozzle  Diameter3 

AD,b 
mm  ( in. ) 

D  C 
avg 

D,  , 

mm  ( in . ) 

D2 ' 

mm  ttn. ) 

^3  ■ 

mm  T'.  n.  ) 

3 

0*  3  7 L 

O 

_ 

^.375- 

Q,  OO  2, 

three  different  nozzles  diameters,  mm  (in.);  each 
diameter  must  be  within  (0.025  mm)  0.001  in. 

maximum  difference  between  any  two  diameters,  mm  (in.), 
AD  £(0.10  mm)  0.004  in. 

average  of  D^,  ,  and  D3 . 


where : 

Vz.S. 


AD  = 


D 


avg 
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APPENDIX  D 

Incinerator  2  Field  Data 
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DETERMINATION  OF  MINIMUM  NUMBER  OF  TRAVERSE  POINTS 


Stack  ID:  #  cl _  Stack  diameter  at  ports:  A  38  (ft) 

Distance  A  (ft)  _  (duct  diameters)  _ >  2 _ 

Recommended  number  of  traverse  points  as  determined  by 
distance  A:  0 


Distance  B  (ft)  _  (duct  diameters)  >  7 

Recommended  number  of  traverse  points  as  determined  by 
distance  B:  f2 


Number  of  traverse  points  used: 


/6 
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STACK  TRAVERSE  POINT  LOCATIONS 


STACK  DIAMETERS ( inches ) 


Stack 

#1  - 

17.0 

Stack 

#2  - 

16.5 

Stack 

♦  3  - 

13.4 

Stack 

#4  - 

18 . 3 

_ STACK  # _ 

DISTANCE  FROM  WALL (inches) 


POINT  NUMBER 

#1 

« 2 

#3 

#4 

1 

0.5 

0.5 

0.5 

0.6 

2 

1.7 

1.7 

1.4 

1.9 

3 

3.3 

3.2 

2.6 

3.5 

4 

5.5 

5.3 

4.3 

5.9 

5 

11.5 

11.2 

9.1 

12.4 

6 

13.7 

13.3 

10.8 

14.8 

7 

15.2 

14.8 

12.0 

16.4 

8 

16.5 

16.0 

12.9 

17.7 
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PARTICULATE  SAMPLING  DATA  SHEET 
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.V'  OEHL  FORM 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


-  n 

"boTlcTnc  number 

'll L  P&-  £> 


ACETONE  W ASH INGS  ( Probe,  Front 
Holt  Filter) 


BACK  HALF  (It  needed) 


iMniNGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry ) 


IMPING  ER  4  (SiUcm  Get) 


RUN  NUMBER 

\ 


SOURCE  NUMBER 


PAR  flCULATES 


PINAL  WEIGHT 
(go*) 


INITIAL  WEIGHT 
(tm) 


't>.  3057 


weight  particles 


(b-  (lb  &  I 


Totol  Woight  of  Porticulata*  Colloctod 


WATER 


cases  (Dry) 


FINAL  WEIGHT 
(gm) 

INITIAL  WEIGHT 
(gm) 

WFIGHT  WATER 
(got) 

o?/V,<9 

2-00 

X 

X 

2-Oo 

1-00 

O 

S.  V 

o 

-S. 

218 .7 

2  oo.  o 

Totol  Woight  of  Wator 

Colloctod 

373  - 

ANALYSIS 

3 


ANALYSIS 

4 


3.  Z- 


U.O 


AMO  f  eb'Sa  651  replaces  oeh 


V«l  %  M2  «  (100%  .  %  C02  .  %  02  •  %  CO) 


L  20,  MAY  78,  WHICH  IS  OBSOLETE, 
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IrCjN  id  <?  PARTICULATE  SAMPLING  DATA  SHEET 


51 


OEHL 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


cffutt 


0U1LOING  NUMBER 

h-DGr  D 


ACETONE  WASHINGS  (Probe,  Front 
Halt  Filter) 


BACK  HALF  (if  needed) 


IMPINGER  1  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  4  (SIHcm  Get) 


RUN  NUMBER 

2_ 


SOURCE  NUMBER 


PARTICULATES 


FINAL  WEIGHT 
( t*n) 


INITIAL  WEIGHT 

(tm) 


WEIGHT  PARTICLES 
(0*) 


Total  Weight  of  Porticuloto*  Colloctod 


WATER 


o,x?x  7  cCAAo 


6  it  M  t 


dor  8  2-3 


GASES  (Dry) 


FINAL  WEIGHT 
(&n) 

INITIAL  WEIGHT 
(tan) 

WC  lOHT  WATER 

OB') 

2-Ob 

2-0  O 

(p 

2 -of 

2-00 

? 

<£.5 

£ 

JS 

2 10,0 

2 -00.0 

/#  /O.o 

Total  WalfM  of  Wotor 

Colloctod 

z  y.  s~  „ 

ANALYSIS 

3 


ANALYSIS 

4 


17.  P  /?.  P 


v.l  *  Nj  i  000%  ■  %  CO  j  -  %  Oj  .  %  CO) 


AMD  Feb1«  451  REPLACES  OEHI.  20.  KAY  70.  WHICH  IS  OBSOLETE. 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


Base 

(.Ffcorr 

DATE 

RUN  NUMBER 

3 

BU'LOtNG  NUMBER  1 

1 

Ou&ir  £> 

S°S/R!t  JrlCJ 

ACETONE  WASHINGS  (Probe,  Front 
Halt  FlUer) 


3 AC K  HALF  (If  needed) 


MPiNGER  1  (H20) 


JMPINGER  2  (H20) 


iMPtNGER  3  (Dry) 


IMPINGER  4  (SUIce  Gel) 


PARTICULATES 


FINAL  WEIGHT 

(gm) 


INITIAL  WEIGHT 
(gm) 


WEIGHT  PARTICLES 

(gm) 


o.2Z3£>  (6.(bl5 


d>.  2  <?  86 


9t^l5  6Z.7Z  6.d>l 4$ 


Total  Weight  of  Particulotos  Collected 


WATER 


FINAL  WEIGHT 
(gm) 

INITIAL  WEIGHT 

(am) 

Z.<3  C3 

0*0  *-) 

AOb 

6 

o 

Soli 

200,  o 

Total  Weight  of  Wotor 

Collected 

CASES  (Dry) 

4>.  (6213 


WEIGHT  WATER 
(gm) 


4 


3 


?.3 


2-°).  3 


ANALYSIS 

1 

ANALYSIS 

2 

ANALYSIS 

3 

3.0 

/ 

oS ,  / 

/?.! 

/8.  z 

/?.) 

ANALYSIS 

4 


Vet  %N7  =  (100%  -  %  C02  -  %  07  -  %  CO) 


AMD  FEB*!*  651  REPLACES  OEHL  20,  MAY  7»,  WHICH  IS  OBSOLETE. 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

(Stack  Geometry) 


BASE 

OFFC  7T~ 

PLANT 

BLC^C-  D 

DATE 

Lj  ru  O  s  J  r 

SAMPLING  TEAM  . 

0  Ll  i\  '  r  . 

SOURCE  TYPE  AND  Make 

‘S/'t-  v' F<L  y  fLt-'-Olsfe/Z y  /> 

-  - r - — - -  " 

-yC////&« 2/4/ZVC  /=^  U 

INS IOE  STACK  01  AM 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 


oistance  from 

INSIDE  WALL 
( Inches ) 


total  oistance  from  outsioe 
of  nipple  to  sampling  point 
(Inches) 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


a  asl 

DATE 

c  TT 

H  s  Y' 

aOILCi^  IIUWWER 

S/i /WCz/v/z 

fit  £ 

INSIDE  ST  AC  K  DIAMETER 

//.  5" 

Inches 

ST  A C  *v  STATIC  PRESSURE 

— .  ITl— 

In  H20 

SAMPLING  TEAM 

TRAVERSE  POINT  NUMBER  VELOCITY  HEAD,  Vp  IN  H20 


Z4 


STACK  TEMPERATURE  (°F) 


515 


FORM  w 
APR  78  10 


OEHL 
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NOZZLE  CALIBRATION  DATA  FORM 


7  A^Cv'  drS' 


Calibrated  by  6rrWZ  /Z/ 


Nozzle 

identification 

number 


_ Nozzle  Diameter  _  . 

D,  ,  D2,  ~ 1  D “  AD, 

mm  (In.)  mm  fin.)  mm  fin.)  mm  (in.) 


;5op  |  ,  5ez 

/J77  ■  .  T’l  v 


?  I  > : 


.  00  L 


three  different  nozzles  diameters,  mm  (in.);  each 
diameter  must  be  within  (0.025  mm)  0.001  in. 

maximum  difference  between  any  two  diameters,  mm  (in.), 
AD  <(0.10  mm)  0.004  in. 


average  of  D^ ,  D2 ,  and  D^ . 


Quality  Assurance  Handbook  M5-2.6 
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APPENDIX  E 

Incinerator  3  Field  Data 
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DETERMINATION  OF  MINIMUM  NUMBER  OF  TRAVERSE  POINTS 


Stack  ID:  _ 3 _  Stack  diameter  at  ports:  / -  / 2.  (ft) 

Distance  A  (ft)  _  (duct  diameters)  >  <8 _ 

Recommended  number  of  traverse  points  as  determined  by 
distance  A:  8 


Distance  B  (ft)  _ _  (duct  diameters)  >  7 

Recommended  number  of  traverse  points  as  determined  by 
distance  B:  l  2- 


/  / 

Number  of  traverse  points  used:  /  te> 
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STACK  TRAVERSE  POINT  LOCATIONS 


POINT 


STACK  DIAMETERS( inches  ) 
Stack  #1  -  17.0 
Stack  #2  -  16.5 
Stack  #3  -  13.4 
Stack  |4  -  18.3 


STACK  # 


DISTANCE  FROM 

WALL ( inches ) 

NUMBER 

#1 

#2 

#3 

#4 

1 

0.5 

0.5 

0.5 

0.6 

2 

1.7 

1.7 

1.4 

1.9 

3 

3.3 

3.2 

2.6 

3.5 

4 

5.5 

5.3 

4.3 

5.9 

5 

11.5 

11.2 

9.1 

12.4 

6 

13.7 

13.3 

10.8 

14.8 

7 

15.2 

14.8 

12.0 

16.4 

ft 

o 

16.5 

16.0 

12.9 

17.7 
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63 


-  (- 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBF R 


Kt  fl 


SOURC £  NUMBE  R 

T-NC.IM  it  3 


PARTICULATES 


FINAL  WEIGHT 
(0**) 


:£’ONf  WASHINGS  (Probe,  Front 
■»<.'  F Utert 


8*C*  HALF  (It  needed) 


INITIAL  WEIGHT 
(0**) 


6.1%  38 


WEIGHT  PART  ICLES 

(  *n) 


7/7 

. 

64  16  3 

Totol  Weight  o<  P  jrtlculate*  Collected 


WATER 


IMPINGER  1  (H20) 


IMriNGER  2  (7120) 


IMPINGE*  3  rDrv) 


IMPINGER  4  (Stiles  Osl) 


FINAL  WEIGHT 
(t™) 


.262 .  0 


2!  2 , 0 


INITIAL  WEIGHT 

(  0n) 


2£  C,  & 


0‘ 


&,  (/ 157 


WEIGHT  WATER 


•2  7 


^7 


ZU!-, 


Total  Weight  of  Water  Collected 


GASES  (Dry) 


/<Z  2- 


?7Z 


ANALYSIS 

4 


OEHL 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


ACETONE  WASHINGS  ( Prob o,  Front 
ttoif  Ft  I  tor) 


BACK  HALF  (It  noodod) 


IMPINGER  1  (7 120) 


IMP  I  MG  E  R  2  (H20) 


IMPINGER  3  (Dry ) 


IMPINGER  4  (Silt co  0*1) 


ITEM 

< 

0 

r 

x  co2 

r 

VOL 

o2 

VOL 

.1 

o 

c 

VOL 

ANALYSIS 

1 


2-6 


7, 


7  /V^L  r  t 


RUN  NUMBER 

Z.- 


SOURCE  NUMBER 

/  A /  C/A '  2^  j’ 


PARTICULATES 


FINAL  WEIGHT 


INITIAL  WEIGHT 


917  lYt 


Totol  Weight  of  Particulars  Collected 


WATER 


FINAL  WEIGHT 
(*n) 


JL0.2  J 


INITIAL  WEIGHT 
(8m) 


Totol  Weight  of  Water  Collected 


ANALYSIS 

2 

ANALYSIS 

3 

ZW 

17  A 

/7-6 

WEIGHT  PARTICLES 
(0*) 


a-z/z 


5 


6.  dll 


WEIGHT  WATER 
(im) 


/0-L 


21 -L 


analysis 

4 


OEHL  FOWM  20 

MAY  78 


Vol  %  N2  =  (100%  •  %  C02  -  %  02  -  %  CO) 
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//y C  iN/c^f-jjrK  ^  PARTICULATE  SAMPLING  DATA  SHEET 

RUN  NUMBER  i  SCHEM/kTlC  OF  STACK  tRQSS  SECTION  I  EQUATIONS 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


c  rr 


hjC  /Vf 


0UILP  NG  NUMBER 


£> 


ACETONE  WASHINGS  ( Probe ,  Fron/ 
Ha  if  Filter) 


RACK  HALF  (It  needed) 


SOURCE  NUMBER 


/ 1-/  6/  N  &=  3 


PARTJCULA  TE5 


FINAL  WEIGHT 
( 2™) 


INITIAL  WEIGHT 
(fr\) 


O.^  3  6 


5655 


WEIGHT  PARTICLES 
(dm) 


(J .(/'  /  I  (o 


CP ,  $#75 


V.l  %N]S  000%  .  %  C02  .  %  02  •  %  CO) 


OEHL 
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BASE 

cf-i'c  rr~ 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

(Stack  Geometry) 


PLANT 


(jic  iH- (('i U  [h, 


source  type:  and  ma^ 

<^s<-  V  fr  ^  iZftCcc  /w  Cl  N£tZ 


SOURCE  NUMBER  INSIDE  STACK  DTAN 

#  -3  1.3.2,% 


RELATED  CAPACIT  f  « 

^  (c  0  ( WtutxA 


DISTANCE  FROM  OUTSIDE  t>f  NIPPLE  TO  INSIDE  DIAMETER 

4  5 


2 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVIRSt 


POINT 

PERCENT  OF 
DIAMETER 

DISTANCE  FROM 
INSIDE  WALL 

TOTAL  OISTANCC  FROM  OUTSIDE 

OF  NIPPLE  TO  SAMPLING  POINT 

finches) 

(Inches) 

NOZZLE  CALIBRATION  DATA  FORM 


Date  C[_ NCV  ^ _ Calibrated  by 


Nozzle 

identification 

number 

Nozzle  Diameter3 

AD,  b 
mm  ( in. ) 

DavgC 

D 

mm  ( In .  ) 

D2 ' 

mm  tm.  ) 

D3 ' 

mm  (m.  ) 

3 

S-s77 

o-  z><r 

\ 

i 

i 

,  ! 

O-  V77 

'  O  DO Z. 

<2.  37C 

where : 


aD1  p  3  =  three  different  nozzles  diameters,  mm  (in.);  each 

'  '  '  diameter  must  be  within  (0.025  mm)  0.001  in. 


AD  =  maximum  difference  between  any  two  diameters,  mm  (in.), 
AD  £(0.10  mm)  0.004  in. 


Davg  =  average  of  D^  D2,  and  D3. 
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APPENDIX  F 

Incinerator  4  Field  Data 
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DETERMINATION  OF  MINIMUM  NUMBER  OF  TRAVERSE  POINTS 


Stack  ID: 


Stack  diameter  at  ports:  /•5Z  (ft) 


Distance  A  (ft)  _  (duct  diameters)  > 2 

Recommended  number  of  traverse  points  as  determined  by 
distance  A:  Q 

Distance  B  (ft)  _  (duct  diameters)  >  7 

Recommended  number  of  traverse  points  as  determined  by 
distance  B:  /z 


Number  of  traverse  points  used: 


/(, 


A 

A 

n 

”1  % 

STACK  TRAVERSE  POINT  LOCATIONS 


STACK  DIAMETERS ( inches ) 
Stack  #1  =  17.0 
Stack  #2  =  16.5 
Stack  #3  =  13.4 
Stack  #4  =  18.3 


_ STACK  # _ 

DISTANCE  FROM  WALL( inches) 


POINT  NUMBER 

#1 

#2 

#3 

#4 

1 

0.5 

0.5 

0.5 

0.6 

2 

1.7 

1.7 

1.4 

1.9 

3 

3.3 

3.2 

2.6 

3.5 

4 

5.5 

5 . 5 

4.3 

5.9 

5 

11.5 

11.2 

9.1 

12.4 

6 

13.7 

13.3 

10.8 

14.8 

7 

15.2 

14.8 

12.0 

16.4 

8 

16.5 

16.0 

12.9 

17.7 
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SAMPLING  DATA  SHEET 


FORM 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


BASE 

cffctt 


BUILP'NG  NUMBER 


-  !LTER  NUMBER 


ACETONE  WASHINGS  (Probe,  Front 
Half  Filter) 


JACK  HALF  (H  needed) 


MPINGER  4  (SUl cm  Gel) 


DATE  RUN  NUMBER 

7^/rr  / 


SOURCE  NUMBER 

/  /V  C  /  /V  tP  P 


PARTICULATES 


FINAL  WEIGHT 
{&r\) 


326  (3 


9t.Z 8l4 


INITIAL  WEIGHT 
(Qjn) 


Total  Weight  of  Particulates  Collected 


WATER 


GASES  (Dry) 

ANALTSiS 

ANALYSIS 

ANALYSIS 

t 

1  2 

3 

3. 4 

3.4 

3.3 

/5 . 6 

15  & 

/5,  & 

WEIGHT  PARTICLES 
(gm> 


3.  Cl  35^ 


$  6263 


ANALYSIS 

4 


<2.0  (ctt 


WEIGHT  WATER 
dm) 


Total  Weight  of  Water  Collected 

P  (S-  S'  » 

J  =  (100%  •  %  C02  -  %  Oj  -  %  CO) 


AMD  Fes'))  't51  REPLACES  CEHL  20.  MAY  78,  WHICH  is  OBSOLETE 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


O  r-)~oTT' 


BUILDING  NUMBER 


&LOC-  O 


ACETONE  WASHINGS  (Probe,  Front 
Half  Fitter) 


SACK  HALF  (H  needed) 


7  a#  /  ?  ^ 


SOURCE  NUMBER 


//vc//y  fr-Lj 


PARTICULATES 


FINAL  WEIGHT 

<  &n) 


INITIAL  WEIGHT 


Llt  4  /  OL 


Total  Woigfit  of  Particulars  Collected 


WEIGHT  PARTICLES 
<0n) 


d.:d  2  3 


i $ .  S'  £32, 


tt>-t055 


FEB***  651  REPLACES  OEHL  20,  MAY  71,  WHICH  IS  OBSOLETE 


PARTICULATE  SAMPLING  DATA  SHEET 


81 


OEHL 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


C  -FFO] 


building  number 


ACETONE  WASHINGS  (Probe*  Front 
Halt  Fitter) 


BACK  HALF  (it  needed) 


SOURCE  NUMBER 


’A/ CM/-  fr  V 


PARTICULATES 


FINAL  WEIGHT 

(in) 


INITIAL  WEIGHT 

(irr) 


WEIGHT  PARTICLES 

(am) 


(L 150 


ill  lo3,i\S  I  644V 


V.l  %H2*  (100%  .  %  co2 .  %  02  .  %  CO) 


AMD  FE9*i«  651  REPLACES  OEHL  *0.  MAY  79,  WHICH  IS  OBSOLETE. 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

(Stack  Geometry) 


CFr-VTT 


X  /vrv 


&L-C&  D 


SAMPLING  TEAM 


SOURCE  TYPE  an.'  MAKE 

S/l-V  fc/Z.  )NCJ  a/£j</) ZZ/fL 

"ioORCE  NUMfltR  '  INSIDE  STACK  OlAMgfER 

Li  -7-  gns  -  If. is 


NUMBER  OF  TRAVERSES 

X- 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 

POINT 

PERCENT  OF 
OIAMETER 

DISTANCE  FROM  ! 

INSIDE  WALL 

(Inches)  i 

total  distance  from  outside 
of  nipple  to  sampling  point 
(Inches) 

-> 

5' 

6 

PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


£ 


TT 


■7 


INil.'E  STACK  DIAMETER 


SAMKLINC  TEAM 

■ - 

TRAVERSE  POINT  NUMBtR 

i 

r - 

VELOCITY  HEAD.  Vp  IN  H20 

1 

STACK  TEMPEFATURE  (Op) 

.^5 


,0  k6) 


.-D1  ^ 


.0  19 


£ 

5  Ifc 

0 

5jn 

55 

OEHL 


FORM 
APR  7* 


16 
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NOZZLE  CALIBRATION  DATA  FORM 


Date  7  ^ ^ _  Calibrated  by 


Nozzle 

identification 

number 

N 

ozzle  Diameter3 

AD, b 
mm  ( in. ) 

D  C 
avg 

D1 ' 

mm  ( In . ) 

D2 ' 

mm  ttn. ) 

D3 ' 

mm  (in. ) 

3 

,  3  ib 

l 

1 

I 

i 

t 

i 

j 

1 

i 

i 

,V7 

! 

1 

! 

i 

! 

■ 

: 

• 

■ 

3  7  7 

/ 

; 

•  2_ 

i 

where : 


‘D 


1,2,3, 


three  different  nozzles  diameters,  mm  (in.)?  each 
diameter  must  be  within  (0.025  mm)  0.001  in. 


AD  =  maximum  difference  between  any  two  diameters,  mm  (in.), 
AD  <_(0.10  mm)  0.004  in. 

D a v g  =  average  of  D^  an^  D3 ' 
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APPENDIX  G 
Calibration  Data 
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METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 


(English  units) 


Date  !  JL  68 


Meter  box  number  Qpip 


/W  I  F-K.-J T 


Barometric  pressure,  =  2.°l  -  / 1  ?  in.  Hg 


Calibrated  by  h\o- 


Ori f ice 
nanometer 
setting 
(AH), 

\Jcjt  in-  H20 

- 


0.5 


1.5 


L\  1.0 

H 

4 


2.0 


3.0 


4.0 


Gas  volume 


Vet  test 
meter 

(vw), 

ft3 


10 


10 


10 


10. 


Dry  gas 
meter 
(Vd). 

■5 

ft" 


4 -US 


4  .(,70 


-1.319 


1-455 


1-Pa 


1-510 


Wet  test 
meter 

(tw). 


Temperature 


°t/£ 


7t> 

2L 


538 


H L 


539 


78 

2L 


63  S 


7? 

tO 


so 


yl  5%. 5 


^1 


Dry  gas  meter 


Inlet 
(td  ), 
i 


S  5ft.5 


S  «3 


Ilf  - 

!o,55S-5 


Zmi 


ie  0 


5P-5 


Outlet 

(Vi, 


*5%, 5 


5J?5 


km 


95551-5 


Z  555 


Avg 

(td), 

•A 


53? 


553 


5<8.5 


555-5 


557.5 


5U3H-8 


Time 

(©>. 

min 


13.  \ 


12l 


15  f  5 


3,5 


113 


Avg 


1.010 


1.07  b 


1.082. 


1-070 


rod! 


t'OBl 


1-017 


fiHJ 

In.  HTO 


p.  OJP 


2.009, 


z-ono 


P.031 


Z-ni 


z  - 138 


2-070 


AH,  ! 

iii . 

K  0 

"H 

1^.6 

v„  Vc<i  +  460) 

_  0.0317  AH 

r (t  +  460)  el  2 

1  VPb  +  if 6>  *  460) 

1  Pb  Ctd  +  460) 

L  v  J 

0.5 

0.0368 

■ 

(TX  2.7- "  ^Y.S3&  j  _ 

^■^aanBiMCHa^fnuM  m 

z,  -- 73: u ? i^ZYrss) 

-  a^.i<v,(73t)L 

s"  j 

1.0 

0.0737 

..  1‘oznvi’)  r 

TsTFK^TTTTT 

82.  ■-  //3-6)(5"jS) 

HQ?  -  rVf.)lCf^lTM3^L 

r  J 

1.5 

I  o.iro 

f  .*30  X  /'5”) 
nr77iT7Xc4~7) 

I  (SlZJ;.LLr  '  7  * 
L  ,-n  J 

2.0 

0.147 

iiOVli'lUX  •  S') 

TTTyTTsTTTTTi 

fP7?773si5iT a  Vi 2 ■30x7.3' 

I  /o  ! 

3.0 

0.221 

f  (soy  Q,  s  y(_  h  1  i  )  ) 

)Qua4fcflPI 

4.0 

0.294 

imsr^—llii  iimmm 

,,  ■  M3»"W(w>  . 

]  ^  j  7  z. 

/  “  //W  3 

a  If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 

under  t  .. 

o 
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50 


o 

o 


>A 

3 

l 

X 

u 

O 

X 

X 

d 

u 

L 

c 

c 

CJ 

•—* 

c 

vJ 

rz 

CJ 

w 

l* 

E 

X 

o 

• 

Cm 

O 

C-4 

Cm 

o 

Jl 

o 

- 

L 

C3 

- 

l 

cj 

CO 

— 

Ll 

CJ 

X 

L 

cj 

4-i 

CJ 

QJ 

X 

CJ 

E 

U 

4~> 

C 

E 

X> 

QJ 

E 

e 

3 

o 

CO 

o 

3 

CO 

3 

CM 

cO 

CO 

3 

CO 

l 

C3 

CO 

o 

CO 

>> 

• 

L 

X 

>» 

u 

c 

"3 

CJ 

"3 

CJ 


l 


C; 

X 


CJ 

L> 


\0 

tX> 

O 


X 

x 

•rH 

CJ 

— * 

'o 

4-1 

3 

X 

Lh 

■M 

•H 

CJ 

X 

•j 

'M 

o 

Li 

E 

CJ 

* 

o 

VJ 

O 

10 

<TJ 

4-i 

VJ 

fQ 

CO 

VJ 

VJ 

Lh 

>• 

3 

<0 

CO 

VJ 

CJ 

O 

m 

CO 

•  h 

CO 

OJ 

o 

X 

o 

‘ — ‘ 

E 

X 

X 

M 

>> 

X 

OJ 

X 

U 

X 

u 

o 

. 

•* 

a; 

rH 

03 

CJ 

<o 

+ 1 

a 

C 

r4 

X 

Lh 

5 

Li 

■  M 

3 

3 

3 

o 

r*H 

3 

U 

•H 

O 

<0 

lM 

O 

- 

CJ 

•rH 

o 

u 

4-i 

CJ 

c 

<u 

CJ 

u 

X 

to 

VJ 

L 

o 

X 

X 

3 

c 

>» 

CJ 

3 

•rH 

X 

X 

X 

QJ 

u 

L-4 

4-i 

VJ 

X 

03 

U 

CO 

O 

CJ 

VJ 

<0 

vm 

Lh 

U 

OJ 

Li 

Li 

QJ 

L 

O 

o 

CJ 

L-H 

3 

o 

CU 

u 

X 

o< 

VM 

U 

•H 

CL 

•rH 

CJ 

OJ 

E 

•rH 

u 

Li 

ii 

f— H 

l 

u 

CJ 

-o 

<0 

<0 

U 

CO 

3 

3 

x 

Li 

QJ 

•  rH 

u 

X 

X 

OJ 

Lh 

U 

Li 

<0 

<0 

<u 

Li 

O 

CJ 

e 

4-J 

VM 

u 

l 

CO 

3 

00 

m 

CJ 

c 

QJ 

cj 

<0 

VJ 

O 

«0 

Li 

E 

cl 

a. 

u 

V) 

•H 

L 

QJ 

O 

O 

E 

e 

QJ 

OJ 

X 

QJ 

*—H 

u 

E 

OJ 

CJ 

> 

Li 

03 

> 

o 

<0 

•rH 

*- 

e- 

< 

CL 

« 

< 

4-1 

CO 

H 

II 

u 

II 

II 

II 

II 

II 

ll 

•H  >h 


X  CD 

a, 


oj 
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f|  UNCLASSIFIED 


COMPLIANCE  TESTIM*  OF  CONSUNAT  AND  FAIRCHILD  HILLER" _ -  1, 

SILVER  RECLAMATION  IN  <U)  AIR  FORCE  OCCUPATIONAL  AND 

ENVIRONMENTAL  HEALTH  LAB  BROOKS  AF  J  A  GARRISON 

MAR  89  USAF0EHL-89-016E0014BCEF  F/G  24/1  NL 


STACK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date 


/  >  >7  P/  £r/i/C. 
Thermocouple  number  O/ _ 


«  /  29-Z-3T-/ 

Ambient  temperature  <b-6  °C  Barometric  pressure  X°f .  1 75~~  m.  Hg 

Calibrator  sou  /  Reference:  mei  cury- m-gl  ass  /V  S  S _ 

S  tcrr 

other 


. . . 

Reference 

point 

number3 

c  b 

Source 

( speci fy ) 

Reference 
thermometer 
temperature , 

°C 

Thenriocouple 
potenti ometer 
temperature , 

°C 

1 

Temperature 
difference ,  c, 

x-c  * 

O 

i 

ICE 

0 

I 

i 

;  O 

l 

- — 

‘  i 

i 

j 

T£n\p  j 

ASS’ 

CX 

‘Every  30cC  (50°F)  for  each  reference  point. 

'Type  of  calibration  system  used. 

(ref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273) 

ref  temp,  °C  +  273  J  10CK1.S%. 

*  rm  sr^  it'/j'i/r/v  /C(L.  cF  ttnp 
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STACK  TEMPFRATURE  SENSOR  CALIBRATION  DATA  FORM 


Date  _ _ 

Ambient 


o 

i  r?_t 


Thermocouple  number 


oZ 


temperature 


zPi.vbW 

2.b  °C  Barometric  pressure  2-9./ 7S~  m, 


Hg 


Calibratoi  C:T^Z£.\<G^J ^  Reference:  mercury-m-gl ass  A'SS 


5CC7T 


other 


aEvery  3C°C  (50°F)  for  each  reference  point. 


^Type  of  calibration  system  used. 

c [( re f  temp,  °C  +  273  )  -  (test  thermom  temp,  °C  +  273  )1 

ref  temp,  °C  +  2  73  J  100<_1.5%. 

jtr  rnusr  BE  kJi7Hw  /°(L  or  PP.F 
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D*iy  G-*9S  rnf^TTUe 
SWCK  TEMPERATURE  SENSOR  CALIBRATION  DATA  FORM 


Date  XO 


T? 


/Vc  TOC 

Thermocouple  number  //y/^~ ^ ^~/pcT  L£ T~ 


- r - 

r^ienL  temperature  ~2~L  ° c  Barometric  pressure  2~°f-t75~  in.  Hg 


Calibrator 


SCO'/ 


Reference:  mercury-in-glass  CV  t 


Re  f erence 


Reference  Thermocouple 

thermometer  potentiometer  Temperature 

:  temDeratnrp .  t  Pmnoral-urc.  I  ^ B  ^  ~  ~ 


0  o  iciupeidiuie 

pc?nta  I  Source  temperature,  temperature,  difference, 

number  |  (specify)  °C  °C  %  °(Z 


IbJLfLT 


iforio^TEJ? 

Q>&rH 


(tOC>r*\ 

TB/r^P 


^Every  30"C  (50°F)  for  each  reference  point. 

Type  of  calibration  system  used. 

jref  temp,  °C  +  273)  -  (test  thermom  temp,  °C  +  273) 

L  ref  temp,  -c  +  273  J  10CX1.5% 

^  ry\vsT  &£  *utn//AS  3° of  fcff 

Quality  Assurance  Handbook  M2-2.10 


94 


o  * 


STACK  SENSOR  CALIBRATION:  19-20  Oct  88 


REFERENCE  TEST 
SENSOR  TEMPERATURE  TEMPERATURE 
4  (deg  K)  (deg  K) 

X  axis  Y  axis 


273.30 

371.90 

447.00 


273.60 

373.60 
450.20 


Regression  Output: 

Constant  -4.30 

Std  Err  of  Y  Est  0.20 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient! s)  1.02 

Std  Err  of  Coef.  0.00 

%  Deviation  0  2000  F ( 1093 . 3  K)  =  1.29% 


273.30 

371.80 

447.60 


273.30 

371.90 

447.60 


273.30 

371.80 

447.60 


273.60 

373.60 
450.80 


274.10 

374.10 
450.80 


273.60 

373.60 
450.80 


Regression  Output: 

Constant 

Std  Err  of  Y  Est 

R  Squared 

No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient! s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  @  2000  F(1093.3  K)  =  1.25% 


-4.27 

0.11 

1.00 

3.00 

1.00 


-2.96 

0.03 

1.00 

3.00 

1.00 


Regression  Output: 

Constant 

Std  Err  of  Y  Est 
R  Squared 

No.  of  Observations 
Degrees  of  Freedom 

X  Coefficient! s)  1.01 

Std  Err  of  Coef.  0.00 


%  Deviation  0  2000  F( 1093.3  K)  =  1.11% 


Regression  Output: 

Constant  -4.27 

Std  Err  of  Y  Est  0.11 

R  Squared  1.00 

No.  of  Observations  3.00 

Degrees  of  Freedom  1.00 

X  Coefficient(s)  1.02 

Std  Err  of  Coef.  0.00 


%  Deviation  0  2000  F ( 1093.3  K)  =  1.27% 
95 


273.30 

274.10 

Regression  Output: 

371.90 

373.60 

Constant 

-3.03 

447.60 

450.80 

Std  Err  of  Y  Est 

0.37 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

v.._ 

X  Coefficient(s) 

1.01 

Std  Err  of  Coef. 

0.00 

%  Deviation  0  2000 

F ( 1093 . 3  K) 

=  1.08% 

273.30 

273.30 

Regression  Output: 

371.90 

373.60 

Constant 

-5.03 

447.60 

450.80 

Std  Err  of  Y  Est 

0.09 

R  Squared 

1 .00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1 .00 

X  Coefficient(s) 

1.02 

Std  Err  of  Coef. 

0.00 

%  Deviation  0  2000 

F ( 1093.3  K) 

=  1.37% 

273.30 

273.30 

Regression  Output: 

371.90 

373.60 

Constant 

-5.03 

447.60 

450.80 

Std  Err  of  Y  Est 

0.09 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficient(s) 

1.02 

Std  Err  of  Coef. 

0.00 

%  Deviation  0  2000 

F ( 1093.3  K) 

=  1.37% 

273.60 

273.60 

Regression  Output: 

371.80 

373.00 

Constant 

-4.75 

449.40 

452.40 

Std  Err  of  Y  Est 

0.39 

R  Squared 

1.00 

No.  of  Observations 

3.00 

Degrees  of  Freedom 

1.00 

X  Coefficient s) 

1.02 

Std  Err  of  Coef. 

0.00 

%  Deviation  @  2000  1 

-(1093.3  K) 

=  1.25% 
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TYPE  S  PITOT  TUBE  INSPECTION  DATA  FORM 


Pitot  tube  assembly  level?  _ 

Pitot  tube  openings  damaged?  _ 

o,  -  O  °  (<10°),  / 

i.  ^  - 1  ~ 

f"2  =  L  (<5°) 


^  yes  _  no 

yes  (explain  below)  no 

0  (<10°),  -  O  0  ('  5°), 


Y  =  O  °  ,  e  =  /  ° ,  A  =  ~&xr  (  i  n .  ) 


z  =  A  sm  v  =  _ O , C'  es:  (in.);  <0.32  cm  (<l/8  in.), 

w  =  A  sin  0  -  0  •  C-  /  7  S'  «r.  (in.);  <.08  cm  (<1/32  in.) 

o.o3/3> 

P.  0>  chi  ( i  n .  )  P  v.  ^ '  ST  «e  (in.) 

-ri  D  - - - 1 - 1 - 

D*  =  O.  SIS'  cat  (in.  ) 

L.  - 

Consents:  Q  OHf>T&lKnL&  /OlO  yotH^6Qi  &PP  ft .  WHTti 

H(-  2,  ?  >  Jkwzn  i3/fe£U/vye  CO£^F-/C/wr  -  Or 


Calibration  required? 


yes 


no 


Quality  Assurance  Handbook  M2-1.7 
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#6/9 

Pitot  tube  assembly  level?  1/ _  yes  _  no 

Pitot  tube  openings  damaged?  _  yes  (explain  below)  ^  no 

0 1  =  L  (<10°),  o2  =  2  0  (<10°),  =  2  0  ( <  5 0 ) , 

P2  =  —  (<E,0) 

V  ^  jt  0  =  o  A  =  l3 //l  o»  (in.) 

C>.,2S 

z  =  A  sin  y  =  £>,  Q2l2£±  ea  (in.);  <0.32  cm  (<l/8  in.), 

w  =  AsinO-  <9 <- ^  cm  (in.);  <.08  cm  (<1/32  in.) 

&•  6  3>/  3 

PA  ^£V3r  ^  e»  tin.,  Pb  /;/32.  Q  .^35^  «*  <ln.  ) 

=  O,  3  JST  cm  (in.) 

Comments :  /fivQ  ‘/OC-f<£>0,  P)PP /P^  2 

P/C-  a  .2  .  //»y/L-//y£  C^z^/C/^/* T  -  0*  S"V _ 


Calibration  reguired? 


yes 


no 


Quality  Assurance  Handbook  M2-1.7 
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417C0 


RULES  AND  REGULATIONS 


LONGITUDINAL 
TUBE  AXIS 


Section  No.  3.1.10 
Revision  No.  0 
Date  January  15,  1980 
Page  3  of  11 


i 


A  SIDE  PLANE 


.  * 

7 - 3 

-  -  • 

pa 

/ 

'  Dt 

A  ^ 

_ _ 

)  1.05  D|<P  <1.50  Dt 

>  ’ 

B 

4 

'  Pb 

l  PA  =  PB 

_ _x_ 

^ — J 

T 


B-SIDE  PLANE 
(b) 


A  OR  B 


(c) 


Figure  2-2.  Properly  constructed  Type  S  pitot  tube,  shown 
in:  (a)  end  view;  face  opening  p'anes  perpendicular  to  trans¬ 
verse  axis;  (b)  top  view;  face  opening  planes  parallel  to  lon¬ 
gitudinal  axis;  (c)  side  view;  both  legs  of  equal  length  and 
centerlines  coincident,  when  viewed  from  both  sides.  Base¬ 
line  coefficient  values  of  0.84  may  be  assigned  to  pitot  tubes 
constructed  this  way. 


federal  vol 
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TRANSVERSE 
TUBE  AXIS  *' 


tUlES  AND  tEOULATIONS 


I  (•)  I 


Section  No.  3.1.10 
Revision  No.  0 
Date  January  15,  1980 
Page  4  0f  11 

FV  \q 

•  /  \  ! 


LONGITUDINAL 
TUBE  AXIS — 


Figure  2-3.  Types  of  face-opening  misalignment  that  cap  result  from  field  use  or  im* 
proper  construction  of  Type  S  pitot  tubes.  These  will  not  affect  the  baseline  value 
c'  Cp(s)  so  long  as  ai  and  02  <  10°,  fa  and  fa  ’<  5°.  z  <  0.32  cm  {1/31  n.)  and  w  < 
0,03  cm  (1/32  in.)  (citation  1 1  in  Section  6). 


KDER  Al  RtG>STE«,  VOl.  41,  NO.  160 — THURSDAY,  AUGUST  1  •,  1977 
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dimension  specialization  measurements. 


DEGREE  INC 
FOR  DETERM 


on  tinued ) 


Section  No.  3.1.1 
Revision  No.  0 
Date  January  15,  1980 
Page  9  of  15 
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ACETONE  BLANK  ANALYTICAL  DATA  FORM 


Plant:  &  A 


.06-  D  }>,i-ven  Zee  ci  a:/  'Utmnrjirtcy 


Location:  PP^‘T7  /  ')  F  ^  /si  0- 


r> 


Date  of  analysis:  2-  ^  ^ 


Density  of  acetone{p  ) :  Q<  7  ^  g/ml 


Acetone  blank  volume  (V_):  /  OFj  ml 

a  - 4 - - 


Acetone  wash  volume  (V  ):  V OCj 

aw  - 


ml 


Average  gross  wt :  / Q^>  0*% ^1  *  ^  mg 

Tare  wt:  / c  s rc  yq ,  y  mg 


Weight  of  blank(mab): 


<9-2 


mg 


Acetone  blank  residue  concentration C  ) : 

O 


m 


ab 


0> 


Va  x  Pa 


fOO%C-l<\ 


-  O'  0D2. S  mg/g 


Weight  of  residue  in  acetone  wash(Wa): 


wa  -  ca  x  vaw  x  pa  =  (O’OOlO^odjp  1°()  =  of  22. 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


/-r^'rr  /9rs2> 


ACC1  ONE  WASHINGS  (Probe,  Front 
Uni-'  Fitter) 


BACK  HALF  (if  needed) 


RUN  NUMBER 


/9C^T2/v£ 

tSz~ 


SOURCE  NUMBER 


/or.ov*)?  /o'r.ct'M  c.oooZ. 


Totol  Weight  of  Porllculule*  Collected  ^ 


Vet  %  n2  s  (ioor. .  *  co2  -  %  o2  .  %  co) 


OEHL 
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XMN  -flcTi-  l 

RUN  NUMBER 

IKCIH  IR1,  9  N0V.88 

P'  ‘ 


METER  BOX  r 

p:i. 

1^wt;  m- 

1 . 6708 

F  ' 

ShR  7RE::  7 

26. 7208 

l\ 

PETER  V3L  ■ 

73tQ7ftfi 

P‘.= 

p"  "Er';  - 

57.* 

; 

•:>*>"  lM; 

PSNOVEl  BEFORE 

*viz  ' 

R*«. 

■.;ot:c  non  in  ’ 

.0068 

"l.  ■ 

-0.1600 

raa.  'ens. 

554.8606 

RL- 

ml.  NO'EP  7 

22.6000 

M  HOH  =  2.9 

M0h-2.3 

; , 2?00  [ 


R.JH 

roc  r  other1 

pu>. 

«nd  =28.  02 

*IH  UET=2?.78 


SOPT  PSTS  7 

9.4855 

RIJK 

TINE  NIK  7 

64.8008 

P».IW 

N0Z7LE  BIO  7 

.  3760 

RUN 

STK  DIO  INCH  ■ 

17.0008 

•  v;.  »*t  vt  =  n.f?! 
:’K  PRES  PBS  =  2:.r: 
tjl  HO-  GK:  =  S.6» 

X  MOISTURE  -  2.S: 

MOL  DPY  COS  =  e.sn 
NITROGEN  =  31.  IB 
NOL  NT  DPY  =  29.82 
NOL  NT  NET  =28.78 
VELOCITY  PPS  =  23.77 
STSCX  OREO  =  ! .58 
STOCK  OCFN  =  2  2=4. 

*  STOCK  E3CFN  =  1,888. 

X  ISOKINETIC  =  iei.42 


KROH  -flETH  5- 


RUN  NJN8ER 

INCIN  1,  R2-  B  NOV  88 

NETEP  BOX  r 

1.077? 

P-.  . 

BSL10  H’ 

.800- 

RUN 

SOP  '-PECS  7 

2  k ,  •7-.P* 

F'.u; 

NE’EP  VOL  1 

72.2740 

RUf* 

«-f  'ENC  " 

5 7. 0000 

P  v. 

’.  "-:c  ,.0: 

PEN-  ED  BEFORE 

DPY  „i‘S  NE'ER  7 

PU’< 

STATIC  HON  IN  > 

-0. 1600 

STOCK  TEH?.' 

518.0000 

RUN 

■L.  mOTER  7 

26., '080 

PUN 

IN?.  '.  HOH  =  2.7 

•.  000=2.7 

.  — .. 

2.6000 

M.»N 

•  ■  ,7-’ 

IS.  280;: 

;- 

.  V  . 

P!.iH 

NOL  »'T  OTHEF'- 

PUN 

NNd  =29.14 

NN  NET=28.84 

53RT  PSTS  7 

8.3195 

PUO 

TINE  NIH  7 

72.6000 

PUN 

0O2ZLE  BIO  ’ 

.3760 

RUN 

STK  MO  INCH  ’ 

17.6800 

RIJN 

•  VC.  HIT  3TB  =  34.059 
STK  PRES  PBS  =  28. «t 
VOL  HOH  GOS  =  8.85 

•.  KCItTWS  =  2.72 
NOL  DRY  GPS  =6.277 
•;  NITROGEN  =  78.26 
NOL  NT  BRY  =  29.14 
NOl  NT  MET  =  28.54 
VELOCITv  FPS  =  28.67 
S'SCK  OREO  =  1.56 
STOCK  OCFN  =  1,955. 

*  STOCK  DSCFN  =  98*. 

T.  ISOKINETIC  =  97.7: 


) 


XRCK  "NOSSFLO" 


RUN  NUMBER 

1.1000 

RUM 

VOL  NTP  STB  7 

35.9216 

Pi.»: 

STOCK  BSCFN  7 

1,069. 0000 

RUh 

FRONT  1  '2  HC  1 

24.0000 

RUN 

BOCK  !  2  NC  7 

6.0000 

RU'i 

F  GP-  BS"  =  8.618? 
F  HG/NNf!  =  23.594= 
F  LEi'HF  =  8.8962 
F  KG/HR  =  6.8437 


XRON  -MOSSFLO* 


PUN  NUMBER 

1.2886  RUN 

VOL  KTR  STD  1 

34.8588  RUN 

STOCK  E3CFK  8 

89S.0006  PH" 

FRONT  .  -2  NG  "> 

47.1008  PUN 

BOCK  1/2  NG  7 

8.6986  RUN 


F  GR/BSCF  =  8.8213 
F  HG/HNN  =  48.8355 
F  LB/HR  =  0.1B1B 
F  KG/HP  =  P.0B25 
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.  .  -'is-  I".  ..  -  •  -s-  ■' 


XROH  -IETH  V 


RUN  NUMBER 

XROft  •HBSSr 

LO- 

INC  IN  1,  FT,  8  NO.' 

S3 

R!l.i 

Pi-.  Nl'ISEP 

meter  box  r 

1 . 7*68 

Pi  * h 

1.87'? 

PON 

DEL  TO 

■•v.  ?:?  stl  '• 

,76?0 

RUN 

Tc.iW 

P'JV 

88F  P5£SS  0 

VflC*  HP*  ' 

28.-740 

RE*. 

014.(4^0 

p::. 

meter  VO.  '• 

FP  1  2  NO  ' 

3; .70 v 

H“. 

; ? . 6880 

f  !■■ 

NTS  TEHR  F> 

EBCl  13  HG 

69.8000 

RIJN 

0.8908 

?».'• 

\  OTHER  GP? 

RENOVET  BEFORE 

DRY  GBS  NE'ER  ’ 

F  GR.'DSCF  =  8.00; 3 

PUN 

F  nC/HKH  =  i4. 6236 

STRTIC  HOH  IN  1 

F  Lt./HR  =  0.0652 

-C.1600 

RU‘1 

F  KG-'HR  =  0.0296 

STACK  TENP. 

493.0000 

RUN 

HI.  HBTER  ’ 

i7.30?e 

RIJN 

INP.  X  HOH  =  3.4 

X  H0H=3.4 

C02; 

1.9800 

Fiji. 

•'  0XVGEN7 

to.E-800 

X  CO  ? 

P!|L* 

HOL  NT  OTHER? 

r  ‘.ITT 

RUN 

HMd  =29.03 

HU  HET=28.76 

SORT  PSTS  ’ 

7.4348 

RUN 

TIHE  HIN  7 

73,0000 

PUL 

NOZZLE  DIB  7 

.3760 

RM. 

STK  DIB  INCH  ? 

17.0000 

pm. 

*  VOl  STD  =  32.657 
STK  PRES  BBS  =  28.96 
VOL  HOH  MS  =  8.31 
X  MOISTURE  s  2.47 
HOL  DRY  CBS  =  8.976 
5;  NITROGEN  =  79.98 
HOL  HT  DRV  =  29.83 
HOL  HT  MET  =  23.76 
VELOCITY  FPS  =  13.47 
STOCK  RREO  =1.58 
STOCK  BCRH  =  1,747. 

»  STOCK  DSCFH  =  914. 

X  ISOKINETIC  =  191.47 
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XROH  -HETH  5  ) 


RUN  NIJH8ER 

INCIN  2,  Rl,  4  NOV  88 

run 

METER  BOX  V 

1.8770 

RUN 

DELTO  H? 

3.4608 

P!JK 

BOR  PRESS  7 

28.3788 

p!« 

METER  VOL  7 

51. 1=128 

PIJ‘4 

BTR  TEMP  E7 

59.8888 

piJK 

•;  OTHER  GOS 

PEHOVED  BEFORE 

DRY  GOS  METE?  7 

RUN 

STATIC  HOH  IN  ? 

-.2288 

RIJN 

STOCK  TEMP. 

648.8888 

PUN 

ML.  HATER  7 

37.9088 

pmt 

IBP.  X  HOH  =  3.2 

••  H0H=3.2 

cor 

3.1000 

R!JrI 

X  OXYGEN? 

17.0080 

PUN 

X  CO  7 

RUN 

HOL  NT  OTHER? 

RUN 

BUd  =29. 18 

NN  NET=28.82 

SORT  PSTS  7 

10.2976 

RUN 

TINE  BIN  7 

64.8008 

PUN 

NOZZLE  DIO  7 

.5010 

PUN 

STK  BIO  INCH  A 

16.5000 

PUN* 

*  VOL  HTR  $TP  =  53.661 
STK  PRES  O'  *  23.35 
VOL  HOH  CSS  =1.78 

X  MOISTURE  =  3.22 
(101  DRY  GOS  =  0.968 
X  NITROGEN  =  79.98 
MOL  NT  DRY  =  29.18 
NOL  NT  MET  =  28.92 
VELOCITY  PPS  =  25.87 
STOCK  OREO  =1.48 
STOCK  OCFN  =2,385. 

*  STOCK  BSCFN  =  1.887. 

X  ISOKINETIC  =  98.33 


XRON  -BETH  5" 


RUN  NUMBER 

INCIN  2,  R2  4  NOV  88 


METER  BOX  Y? 

RUH 

1.0770 

DEI  TO  F7 

RUN 

1.1100 

80R  PRESS  7 

RUN 

2J.37BB 
METER  VOL  " 

RUN 

32.7390 

MTR  TEHF  F' 

PI.IN 

65.0000 
OTHER  COS 

REMOVED  BEFORE 

DRY  GRS  METER  7 

RUN 

STATIC  HOH  IN  ? 

RUH 

-.2200 

STOCK  TEMP. 

RUN 

648.8000 

ML.  HOTER  7 

RIJN 

27.5808 
IMP.  X  HOH  =  i.{ 

X  H0H=3.7 

RUN 

s  cor 

2.5800 

RUN 

X  OXYGEN7 

17.7080 

PUN 

::  CO  ? 

RUH 

MOL  NT  OTHER? 

RUN 

HNd  =29.11 

MN  NET=28.70 

SORT  PSTS  7 

10.3938 

RUN 

TIME  MIN  7 

64.0000 

RUH 

NOZZLE  DIO  7 

.3760 

RIJN 

STK  DIO  INCH  7 

16.5000 

PUN 

*  VOL  NTR  ST0  =  33.721 
STK  PRES  OBS  =  28.35 
VOL  HOH  GRS  =1.29 

X  MOISTURE  =  3.78 
NOL  DRY  GOS  =  8.963 
X  NITROGEN  =79.88 
MOL  NT  DRY  =29.11 
NOL  NT  NET  =  28.78 
VELOCITY  EPS  =26.17 
STOCK  OREO  =1.48 
STOCK  OCFN  =  2,331. 

*  STOCK  BSCFH  =  1.821. 

>.  ISOKINETIC  =  99.41 


XRON  *(10SSFL9- 


RUN  HUMBER 

2.1000 

PUN 

VOl  HTE  STD  ' 

53.o6ie 

PUN 

STOCK  D3CFM  " 

1.007.0800 

PIJN 

rp.>:T  ;  :  f'  • 

44.8886 

ptis 

E-ROK  1  2  MG  ' 

0 , 8'-80 

PUN 

F  OR  I:CF  =  8.8132 
F  NG'HHH  =  30.2’23 
F  L6  'HP  =  e.1142 
F  KG 'HR  =  8.8518 


XRON  -HOSSFLC- 

PUN  NUMBER 


RUN 

VOL  MTP  ST?  7 

72.7218 

RL'. 

FRwr  ;  z  bg  '■ 

82.3000 

RUN 

BOCK  1/2  BC  7 

8.0000 

RUN 

F  GR/DSCF  =  8.8377 
F  HG/MMM  =  86.1879 
F  LB/HR  =  8.3296 
F  KG/HR  =  8.1495 
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I  XSOfl  -HETH  5- 

RIJN  NUH8EF 

1NCIN  ?  R3-  4  NOV 

ft? 

pun 

heter  box  v> 

1.8720 

RUN 

BEITP  H1 

1.0400 

PUS 

BOR  PRESS  ’ 

28. 3700 

Pl.IK 

NETER  VOL  ■> 

32.153? 

PiJN 

NIP  TEH?  F- 

08.5080 

RIJN 

•;  OTHER  COS 

PEHOVEB  BEFORE 

DRY  COS  HETEP  ’ 

PUN 

STATIC  HOH  IN  ’ 

-.2200 

PUN 

STOCK  TEHP. 

623.0000 

RIJN 

HL.  NOTES  ’ 

29.3800 

RUN 

IHP,  L  NON  =  4.8 

X  000=4 . 0 

cos  ? 

2.0000 

m 

X  OXYGEN? 

18.2000 

RIJN 

X  CO  ? 

PIJN 

HOL  HT  OTHER? 

PUN 

HNd  =29.05 

HR  HET=28.68 

SORT  PSTS  1 

9.9884 

PUN 

TIHE  HIN  ? 

64.0808 

RUH 

NOZZLE  mo  ? 

.3760 

PUN 

STK  DIO  INCH  ’ 

16.5000 

PUN 

»  VOL  UTS  STT  =  32.?% 
STIC  PRES  UBS  =  28.35 
VOl  HOP  CHS  =  1.38 
X  HO! STUPE  =  4.02 
HOI  MY  MS  =  8. see 
X  NITROGEN  =  29.80 
HOL  NT  IRY  =  29.03 
HOI  NT  MET  =  28.ee 
VELOCITY  EPS  =  24.98 
STUCK  RREfl  =1.48 
STOCK  OCPH  =  2.228. 

*  STOCK  8SCPH  =  987. 

X  ISOKINETIC  =  108.75 


)  XR9H  •HO:.?aO- 
SUN  NUNBEP 

: . 380?  RUN 

VOL  “TP  STB  ■> 

32.P926  P'JN 

STOCK  BSC'H  ■> 

9t7.6dtfft  PUS 

cpc»nt  i  :•  *!■: ' 

29.3ddr"‘  P'.:‘ 

:.;a  :  :  k  ' 

If.MiW.  p 


c  1  M;?7 

F  HG/Mf.  =  :1.45^ 
f  LB'HP  =  0.11:3 
f  KG'HP  =  8.0528 
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XPOH  -MET.  y 


XROH  'HETH  c- 


) 


RUN  NUMBER 

INCIN  3.  Rl,  9  NOV 

38 

PUN 

HE  TER  BOX  Y’ 

1.0770 

PI.IK 

PELTS  H- 

:.5?06 

PUN 

PAR  PRESS  - 

2E.7060 

PUN 

PETER  VOL  ’ 

3’. 4560 

FlJK 

HTR  TEHP  F' 

54 . 0000 

c*f 

•;  OTHER  GSS 

REHOVEB  BEPORf 

BRY  GAS  METER  = 

PUN 

STATIC  HOH  IN  ’ 

-.2100 

PUN 

STACK  rEHP. 

619.0000 

pMH 

ML.  HATER  9 

27.2000 

IMF.  :.  HOH  =  M 

PUN 

2  H0H=7. 1 

2.1000 

RUN 

2  OXYGEN'' 

17.3008 

RUN 

CO  ? 

RUH 

HOL  HT  OTHERS 

PUN 

HHd  =29.03 

HH  HET=28.69 

SORT  P3TS  9 

12.2595 

PUN 

TIME  MIN  9 

64.0000 

PUN 

N0Z2LE  BIB  9 

.3760 

Pljf 

STK  BIB  INCH  9 

13.3600 

PUN 

•  VOL  M'R  STD  =  3S.  91 7 
STK  PRES  BBS  =  28.69 
VOL  HOH  GBE  =1.38 

L  HO  I  STUPE  =  3.11 
HOL  DRV  GPS  =  8.969 
X  NITROGEN  =88.60 
HOL  HT  BRY  =  29.03 
HOL  HT  HET  =  28.69 
VELOCITY  EPS  =  30.69 
STOCK  BRER  =  0.9$ 
STACK  BCFH  =  i,’98. 

*  STOCK  DSCFH  =  8!’. 

2  ISOKINETIC  =  96.68 


RUN  NUMBER 

INCIN  3.  P2-  9  HOV 

SB 

RUH 

HE  TER  BOX  Y’ 

1.0770 

RIJN 

DELTA 

1.5200 

PUi. 

BA P  PPEES  9 

2c. 7060 

RMN 

“ETER  VOL  ’ 

36.4090 

RUH 

HTR  TEHP  V 

63.0000 

PU>, 

•;  OTHER  CBS 

REHOVEB  BEFORE 

BRY  GAS  HETEP  9 

RUN 

STATIC  HOH  IN  9 

-.2100 

RUN 

STBCR  TEHP. 

627. 0*  08 

RIJN 

ML.  HATER  9 

>: . 6000 

RUN 

IH8.  !;  HOH  =  2.6 

•;  H0H=2. . 


2.5000 

PUN 

2  OXYGEN'' 

17.5000 

RUN 

V.  CO  9 

RUH 

HOL  HT  OTHER'' 

RUN 

HHd  =29.10 

HH  HET=23,8! 

SORT  PSTS  ' 

12.0985 

PIJN 

TIME  H!N  9 

64.8008 

RUN 

NOZZLE  BIB  ’ 

.3768 

PUN 

?T>  BIS  INCH  9 

13.3600 

P»H 

*  VOL  HTR  STB  =  38.129 
STK  PRES  BPS  =  28.69 
VOL  HOH  CBS  =1.62 
y.  HOISTURE  =  2.68 
HOL  DRY  CBS  =  6.974 
2  NITROG£H  =  80.00 
HOL  HT  BRY  =29.10 
HOL  HT  HET  =  28,81 
VELOCITY  EPS  =  36.22 
STACK  BPEB  =0.98 
STOCK  BCFH  =  1.778. 

»  STACK  DSCFH  =  863. 

2  ISOKINETIC  =  93.9? 


XROH  'HSE:C20‘ 

run  hl'HE 

ER 

3.1006  RU- 

vs.  ;;tf 

STE  9 

3'-.  =  176  Eli 

stack  rs 

err.  9 

81 7. 000C  Ri1-. 

FRONT  1  2  ' 

IS. '.?66  5‘" 

BACK  1/2  MG  '■ 

6.0000 


F  GR'BSCF  =  6.086; 

F  Hu/HHH  =  13.S896 
F  L6/HR  =  0.6429 
F  I'G/'HR  =  0.6193 

LPOK  -HflSSFL?- 

RUN  NUH3EF 

7.2606  PCs 

v'Oc  HTR  STI-  '■ 

STSIi  *:CF6 

803.0000  PUi 

FRONT  1/2  HG  ? 

22.4000  RUN 

BBCk  1/2  HG  9 

6.0000  RUN 


F  CR/PSCF  =  0.0691 
F  HG'HHH  =  20.7462 
F  LB/HR  =  8.8624 
F  KG/HR  =  e.02S3 
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XR0H  -METH  1- 


RUN  NMHEER 

INCIN  3,  R3.  9  NOV  S3 


Pl.lr, 

hetef  box  r> 

1.8770 

PUN 

DELTA  H-> 

1.4203 

PUM 

BOR  PRESS  7 

28.7830 

RU“ 

HETEf  VOL  7 

36.3850 

pp*,1 

HTR  tehp  ft 

63.0000 

Pt.tN 

V.  OTHER  CBS 

REHOVED  BEFORE 

DRV  GflS  HETER  7 

PIJS 

STATIC  NON  IN  7 
-.2100 

m 

STACK  TEHP. 

623.0000 

m 

HL.  HATER  7 

27.4000 

PUS 

[HP.  V  NON  =  3.3 

7.  H0N=3. 7 

X  C  5  c  ' 

1.2830 

pus 

X  OXYGEN7 

17.9000 

PUl* 

X  CO  7 

P!ik 

HOL  NT  OTHER7 

RUN 

HHd  =28.9! 

HM  HET=28.55 

SORT  PSTS  7 

11.6027 

RUN 

TIHE  HIN  ? 

64.0000 

RUN 

NOZZLE  DIO  7 

.3760 

RUN 

STK  DIO  INCH  7 

13.3300 

p!.IN 

) 


XR?"  -HflrSi 


run  NursER 

7. 3003 


VOL  STF 

STIl  ° 

SWr*  ;• 

77: .000? 

F  ►  I  i 

'i  Hj  ‘ 

!  *.  ’  &  V 

BA  It  1 

;  • 

fl.Mf >6 

f  GR.Di'.F  -  6.08" 
'  HO  H«H  =  ’ 7. 71 
F  LB  h?  "  0.0512 
f  ► c- hp  =  e.e; ■: 


»  VOL  HTR  STD  =  38.073 
STIC  PRES  RES  =  28.39 
VOL  HOH  COS  =  1.29 
1:  ItOISTURE  =  3.28 
HOI  DRV  GflS  =  8.962 
K  NITROGEN  =88.90 
HOI  NT  DRV  =  28.91 
HOL  HT  MET  =  28.55 
VELOCITY  FPS  =  39.11 
STOCK  AREA  =8.93 
STOCK  OCRH  =  1,706. 

«  STOCK  DSCFH  =  771. 

X  ISOKINETIC  =  97.73 
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*POK  "HET6  )  XRON  -HETH  V  )  XROH  -WS^LO' 


RUN  NUH8ER 

IHCIH  4,  R! ■  7  NOV 

es 

pun 

RUN  HUHBER 

! MC I H  4,  RE-  ?  NOV  8? 

Flip 

RUN  NUHEER 

4. 1666 

PU* 

HEIER  BOX  Y’ 

1  A^P 

P;m. 

PETER  BOX  v’ 

:.p;7P  fi  in 

VOl  n'TR 

STB  ’ 

1  .  “  .  if 

1‘EwTP 

PELTfi  H’ 

34.5926 

RUN 

P'S 

.8400  RON 

STACK  1 

3CEH 

pijk: 

bp;  frees  0 

>M:S 

PJJS 

RPR  PRESS  ■■ 

Ff.jE’P  R"N 

FR:>T  ! 

:  165.6666 

2  NO  ' 

HETER  VS.  ’ 

PMK 

tE-ER  VOL  1 

31.63  R0‘ 

BACK  1 

f 1 . 4666 

’  f.j  *' 

tehf  e’ 

HTR  TEHD  E' 

MM* 

RiJH 

56,606? 

P  *»: 

Si.PPPO  RUN 

OThEf?  BAS 

*.  OTHER  GAS 

REMOVE!*  BEFORE 

REMOVED  BEFORE 

F  CR'HiGF  =  f.62’4 

DRV  GAS  HETER  ’ 

RIJN 

DRY  GAS  HE  TER  ’ 

RUN 

f  HG’HHH  =  bE.GE’.T 

F  LB-'HR  =  0.2735 

STATIC  HON  IN  ’ 

STATIC  HOH  IN  ’ 

F  KG/Hf  =  6.1241 

-.I860 

PUN 

-.I860 

R’JN 

STACK  TEMP . 

STACK  TEHP. 

XROH  "HAS :c 

638.6600 

RUN 

587.0000 

FI  IK 

Hi..  HATER  ’ 

HL.  HATER  ’ 

RUH  HVNEER 

25.5806 

pm. 

22.8080 

PUN 

4.2666  1 

I HR.  X  HOH  =  3.4 

IMP.  X  HOH  =  7.2 

vol  htr  ;td  ' 

I.  HOME.  4 

HOH =2.2 

32.526 

r-r j D*’'FN  " 

1 , 105.O*;6B 

•*  co;> 

■.  f02> 

FRONT  1  '2  HG  % 

3.4006 

RUN 

2.4660 

RUN 

305.5600 

x  OXYGEN’ 

•;  OXYGEN’ 

BACK  1  '2  HG  ■ 

15.6006 

PUN 

15.2060 

RUN 

0.0660 

I;  CO  1 

CO  ’ 

RUN 

RUN 

HOL  NT  OTHER’ 

HOL  HT  OTHER’ 

F  GR’DSCF  =  0.1447 

RUN 

PUN 

F  HG'HHH  =  331.0854 

E  LB/HR  =  1.3303 

HUd  =29.17 

HHd  =28.99 

F  KG 'HR  =  0.6216 

HH  MEt=28.79 

HH  HET=28.64 

SORT  PST  2-  ’ 

SOFT  P$TS  ’ 

9.6288  RUN  1 

8.6698  RUN 

TIHE  HIH  ’ 

TIHE  NIK  ’ 

72.0088  m  | 

72.6000  PUN 

NOZZLE  DIB  ’ 

NOZZLE  DIO  ’ 

.3760  RUN 

.3766  PUN 

STK  DIP  INCH  ’ 

STK  DIR  INCH  ’ 

18.2508  RUN 

18.2508  RUN 

*  VOL  HTR  STD  =  34.59’ 

»  VOL  HTR  3TI  =  32.587 

STK  PRES  P8S  =  28.51 

STK  PRES  ABB  =  28.51 

VOL  HOH  GAS  =1.28 

VOL  HOH  GAS  =1.67 

X  MOISTURE  =  3.35 

i  MOISTURE  =  3.19 

HOL  DRY  GAS  =  0.966 

HOL  DRY  GAS  =  0.968 

X  NITROGEN  =  81.00 

X  NITROGEN  =  82.40 

HOL  HT  DRY  =  29.17 

HOL  HT  DRY  =  28.99 

HOL  HT  HET  =  28.79 

HOL  HT  HET  =  28.64 

VELOCITY  FPS  =  24.12 

VELOCITY  EPS  =  21.75 

STACK  AREA  =1.82 

STACK  RRER  =1.82 

STACK  ACEH  =  2,631. 

STACK  ACFH  =  2,375. 

•  STACK  DSCEH  =  1,165. 

•  STACK  DSCFH  =  1,105. 

X  ISOKINETIC  =  V. 27 

X  ISOKINETIC  =  96.58 
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)  XROH  -HETN 

I 

RUN  HUH8EP 

iNCIN  4.  P3.  7  NOV  88 

RUN 

HETEF  BOX  r 

1.8778 

RIJN 

BELTS  HP 

1.6388 

R'J* 

sar  pres:  1 

2S.35I6 

Rijn 

HETEP  VOt  7 

35.5658 

p  I-. 

HTP  TEMP  P7 

61.6068 

PUN 

X  OTHEP  WS 

REMOVED  EEFOPE 

DRY  CBS  METER  ’’ 

RUN 

STATIC  HON  IN  " 

-.1308 

Riji! 

STACK  TEMP. 

455.8808 

RUN 

HL.  HATER  7 

20.5800 

PtJN 

IMP.  >,  HON  =  2.f 

X  H0H=2.6 

) 

YRON  -WSiF.i  ' 


PUN  NUH8E* 

4 , 

F  ■ 

VOL  5T?  -:u-  1 

5-  yC. '  >" 

P',  • 

STACK  iscr* 

;  rn.*»^p 

Pill 

fpont  i  :  hg 

24.7060 

P'K. 

f.pc*  •  :  ng  ' 

8.0000 

Pi;N 

p  Ck-ISC-  --  -?..?!«- 
F  tii-NHr  =  13. '3-2 
f  lb  HF  =  e.l«7? 

F  KG  HP  =  0.0409 


[ .  6*$$ 

PM 

•/,  OX' GEN'' 

16. 3088 

PUN 

SO  7 

PIJW 

HOL  NT  CTHER7 

RUN 

MMd  =28.91 

Hk  HET=23.63 

SORT  PSTS  ’ 

8.3830 

RIJN 

TIME  HIN  7 

72.8800 

RUN 

NOCCLE  318  7 

.3768 

RIJN 

STK  DIR  INCH  7 

18.2500 

RIJli 

*  VOL  HIP  STB  =  30. 751 
3TK  PRES  MS  =  28.24 
VOL  HOH  GflS  =  8.06 
X  HO  I STUPE  *  2.  56 
HOI  BRV  CHS  =8.974 
X  NITROGEN  =  82. 18 
HOL  MT  fPY  =  2S.9! 

HOL  NT  MET  =  26.63 
VELOCITY  EPS  =  28.97 
STUCK  SPED  =1.82 
STACK  ACFH  =  2.286. 

»  STACK  D3CFN  =  1.213. 

X  ISOKINETIC  =  95.28 


APPENDIX  I 

Hydrogen  Chloride  Emissions  Calculations 
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XPQM  -HPSSFLO- 

PUS'  NUMBER 

1.! BBC  PUN 

VOL  MTR  STD  ? 

75.9210  PUN 

Sir  Cl.  DSCFM  0 

1  ■099.0000  Ri>. 

FRONT  i  '2  W  » 

14.7600  RUN 

BACK  1/2  MG  ? 

0.0000  RUN 


F  GR/BSCF  =  0.00B3 
F  MG'MMN  =  14.431B 
F  Lo-nR  -  0 . 05o9 
F  KG/HR  =  0.026? 

XROM  -HfiSSFLO- 

RUK  NUMBER 

1 . 2000  RUN 

VOL  MTR  STD  ? 

34.0590  RUN 

STACK  DSCFM  ? 

994.0009  RUN 

FRONT  1/2  r,G  > 

25.0000  RUN 

BACK  1/2  MG  ? 

8.0000  RUN 


F  GR/BSCF  =  0.8113 
F  MG/MMM  =  25.9212 
F  LB/HR  =  0.8965 
F  KG/HR  =  6.8438 

XROM  "MASSFLO" 

RUN  NUMBER 

1.3088  PUN 

VOL  MTR  STD 

32.6578  RUN 

STACK  DSCFM  ? 

914.0000  PUN 

FRONT  1/2  MG  ? 

8.7008  RUN 

BACK  1/2  MG  ? 

8.0000  RUN 


F  GR/BSCF  =  0.8041 
F  MG/MMM  =9.4078 
F  LB/HR  =  8.0322 
F  KG/HR  =  0.0146 


XROM  -MASSFLC" 

RUN  NUMBER 

2.1000  PUN 

VOL  MTR  STD  ? 

53.6610  RUN 

STACK  DSCFM  *> 

1,007.0000  RUN 

FRONT  1/2  MG  ? 

47.0080  PUN 

BACK  1/2  MG  ? 

6.0000  RUN 


F  GR/DSCF  =  0.0135 
F  MG/MMM  =  30.9304 
F  LB/HP  =  6.1167 
F  KG/KF:  =  0.0529 

XROM  -MASSFLO" 

RUN  NUMBER 

2.2080  RIJN 

VOL  MTR  STD  7 

33.7210  RUN 

STACK  DSCFM  ? 

1,021.0080  RUN 

FRONT  1/2  MG  ? 

11.2000  RUN 

BACK  1/2  MG  ? 

8.0000  RUN 


F  GR/BSCF  =  0.8051 
F  MG/MMM  =  11.7291 
F  LB/ HR  =  0.0449 
F  KG/HR  =  8.0203 

XROM  -MASSFLO- 

RUN  NUMBER 

2.3080  RUN 

VOL  MTR  STD  7 

32.8928  RUN 

STACK  DSCFM  ? 

987.0008  RUN 

FRONT  1/2  MG  ? 

6.0980  PUN 

BACK  1/2  MG  ? 

0.0000  RUN 


F  GR/BSCF  =  0.0823 
F  MG/MMM  =  6.4418 
F  LB/HR  =  0.0239 
F  KG/HR  =  0.0188 
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XROM  -MASSFLO* 

RUN  NUMBER 

3.1880  PI."; 

VOL  MTR  STD  ? 

39.9178  PUN 

STACK  DSCFM  •' 

817.0080  PUN 

FRONT  1/2  MG  ? 

48.2880  RIJ* 

BACK  1/2  MG  ? 

0.0000  RUN 


F  GR/DSCF  =  0.0186 
F  MG/MMM  =  42.6419 
F  Lf/HP  =  8.1305 
F  KG/HR  =  0.0592 

XROM  “MASSFLO* 

RUN  NUMBER 

3.2080  PUIs 

VOL  MTR  STD  ? 

38.1296  RUN 

STACK  DSCFM  ? 

883.0000  RUN 

FRONT  1/2  MG  ? 

55.1800  RIJN 

BACK  1/2  MG  ? 

9.0000  RUN 


F  GR/DSCF  =  0.9223 
F  MG/MMM  =  51.8321 
F  LB/HR  =  9. 1535 
F  KG/HR  =  8.0696 

XROM  -MASSFLO" 

RUN  NUMBER 

3.3808  RIJN 

VOL  MTR  STD  ? 

38.0730  RUN 

STACK  DSCFM  ? 

771.8000  RIJN 

FRONT  1/2  MG  ? 

18.8099  RUN 

BACK  1/2  MG  ? 

8.0000  RUN 


F  GR/DSCF  =  8.0876 
F  HG/HHH  =  17.4376 
F  LB/HR  =  0.0584 
F  KG/HR  =  0.0228 


XROM  'MflSSFLO 


RUN  NUMBER 

4.1900  RUN 

VOL  MTR  STD  ’ 

34.5920  RIJN 

STOCK  BSCFM  ? 

1.165.0090  RUM 

FRONT  1/2  MG  ? 

26.8080  PUN 

BOCK  1/2  HO  ? 

0.0080  PUN 


F  GR/DSCF  =  8.0120 
F  HG/fflffl  =  27.3594 
F  LB  'HP  =  0.1194 
F  KG/HR  =  6.0542 

XROM  ‘ HfiSSFLO” 

RUN  HUMBER 

4.2000  RUN 

VOL  MTR  STD  ? 

32.5870  RUN 

STACK  DSCFH  ? 

1,185.0008  PUN 
FRONT  1/2  MG  7 

11.1080  RUN 
BACK  1/2  MG  ? 

0.0806  RUN 


F  GR/DSCF  =  0.8853 
F  MG/MMH  =  12.8289 
F  LB/HR  =  8.0498 
F  KG/HR  =  0.8228 

XROM  'HfiSSFLO' 


RUN  NUMBER 

4.3888  PUN 

VOL  MTR  STD  7 

36.7518  PUN 

STACK  DSCFM  ? 

1,213.8800  RUN 

FRONT  1/2  MG  ? 

3.8080  RUN 

BACK  1/2  MG  7 

0.0080  RUN 


F  GR/DSCF  =  8.3813 
F  HG/MHH  =  2.8827 
F  LB/HR  =  0.8131 
F  KG/HR  =  8.0059 
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APPENDIX  J 

Example  Heavy  Metals  Emissions  Calculations 
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XROfl  -BflSSFLO- 


PUN  NUMBER 

1.1  Zh 

R*r. 

VOL  MTS  STD  ? 

35.9210 

PUN 

STACK  DSCFM  ? 

1,089.0000 

RUM 

FRONT  1/2  MG  ? 

.7000 

RUN 

BACK  12  MG  ? 

0.0000 

PUN 

F  GR.DSCF  =  0.000? 

F  MG'HMM  =  0.6882 
F  LB/KP  =  0.0023 
F  KG/HR  =  6.0013 

XROK  -HflSSFLO* 

RIJH  HUMBER 

1.2  ZH 

PW 

VOL  KTR  ST?  : 

34.0590  RUN 

STACK  DSCFM  ? 

994.0000  RUN 

PROMT  1/2  MG  ? 

.3S10  RUh 

BACK  1/2  MG  ? 

0.0000  RUN 


F  GR'BSCF  =  0.6002 
F  MG/MMH  =  0.3743 
F  LB/HP  =  0.0014 
F  KG/HR  =  0.8006 

XROM  "MASSFLC" 

RUN  NUMBER 
1.3  ZN 

RUH 

VOL  MTR  STD  ? 

32.6570  RUN 

STACK  DSCFM  ? 

914.0008  RUM 

FRONT  12  MG  ? 

.3440  RUN 

BACK  1-2  MG  ? 

0.0000  RUN 


F  GR/BSCF  =  B.0002 
F  MG/MMH  =  0.3726 
r  lB/HR  =  0.0017 
F  KG/HR  =  0.0606 
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DISTRIBUTION  LIST 


Copies 


HQ  AFSC/SGPB  1 

Andrews  AFB  DC  20334-5000 

HQ  USAF/SGPA  1 

Bolling  AFB  DC  20332-6188 

AAMRL/TH  1 

Wright-Patterson  AFB  OH  45433-6573 

HQ  SAC/SGPB  1 

Offutt  AFB  NE  68113-5001 

USAF  Regional  Medical  Center  Wiesbaden/SGB  1 

APO  New  York  09220-5300 

OL  AD,  USAFOEHL  1 

APO  San  Francisco  96274-5000 

USAFSAM/TSK  1 

Brooks  AFB  TX  78235-5301 

Defense  Technical  Information  Center(DTIC)  2 

Cameron  Station 
Alexandria  VA  22304-6145 

HQ  USAF/LEEV  1 

Bolling  AFB  DC  20330-5000 

HQ  AFESC/RDV  1 

Tyndall  AFB  FL  32403-6001 

HQ  SAC/DE  1 

Offutt  AFB  NE  68113-5001 

Ehrling  Berquist  USAF  Regional  Hospital /SGPB  3 

Offutt  AFB  NE  68113-5300 

55  CSG/DEEV  3 

Offutt  AFB  NE  68113-5000 
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